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ROYAL OBSERVATORY, GREENWICH.

EEDrcTiON of the Photographic Records of the Barometer, and of the Drt-

Btjlb and Wet-Btjlb Thermometers, each during Twenty Years ; and of

the Eye-Observations of the Earth-Thermometers during Twexty-seyen

Years.

§ 1. JPreliminarii.

The present volume contains three separate series of results, deduced from the

discussion of three corresponding series of observations. These are: (I.), the

photographic records of the barometer registered during the period 1854 to 1873 ;

(II.), the photographic records of the dry-bulb and wet-bulb thermometers regis-

tered during the period 1819 to 1868 ; and (III.), the eye-observations of the

thermometers whose bulbs are sunk to different depths in the ground, made during

the period 1847 to 1873. These subjects will be treated in the order mentioned.

The apparatus, by means of which the photographic records were made, wUl be

fu"st described, referring for the details of instruments and their mounting, &c.,

principally to the several Introductions to the Magnetical and Meteorological

Observations ; which are included in the annual volumes of Greenwich Observations,

and are also published separately. The reduction of the photographs to numbers,

and the manner of forming the varioiis tables, will next be explained. Afterwards

the Earth-Thermometers, the observations made with them, and tlie tables deduced

therefrom, will be described.

§ 2. FJioto(iraj)1nc self-registering Apparatusfor continnous 'Record of
the Headings of the Barometer.

The arrangement of the apparatus employed for obtaining photographic record

of the indications of the Barometer is as follows :

—

Near to the north wall of the Magnetic Basement there is fixed a syphon-

barometer: the bore of the tube at its extremities, both upper and lower, is about

1"1 inch. A glass float, partly immersed in the mercury in the lower extremity of

the tube, is partially supported by a counterpoise acting on a light lever, leaving a

definite part of the weight of the float to be supported by the mercury. This lever

C 897. 500. W. 14886. a



2 ReDUCTIOX of GrEEXWICII BaEOMETRIC PuOTOCrRAPHS, 1851 TO 1873.

is lengtheued to carry a vertical plate of mica (made opaque by being blackened), in

wliich is a small aperture whose distance from the fulcrum was, until 1861, June,

eigbt times that of the distance of the point of attachment of the float wire, and

whose vertical movement was therefore fom' times that of the barometric column.

In 1864, June, the lever carrying the plate of mica was slightly shortened, and the

amount of vertical motion of the mica thereby proportionately reduced in magnitude.

Through the small aperture (a horizontal slit) in the plate of mica, the light

from the illuminating lamp (a gas flame), condensed by a vertically placed cylin-

drical lens, falls upon the exposed surface of the photographic paper on the revolving

cvlinder (to be immediately described). This barometer was brought into use in

the vear 1818, but its indications were not satisfactory until the mercury was boiled

in the tube by Messrs. Kegretti and Zambra, in the year 1853, since which time

they have appeared to be unexceptionable. The present reductions commence with

the year 1854.

The cylinder on which the record was originally made is of glass. Hi inches high

in its cylindrical part, and Uh inches in circumference, having hemispherical end

(similar to those used as shades or protectors to clocks, works of art, &c.). The

cylinder is covered internally with a black pigment, and stopped at the open end by

insertion in a metallic cap. The cap has no pivot, but there is a perforation through

its center, which, when the cylinder is mounted, is fitted upon a vertical spindle

projecting upward from the center of a horizontal cii'cular brass plate, which

sustains the weight of the vertical cylinder and turns horizontally, being supported

by three antifriction wheels (each in a vertical plane) carried by the fixed frame.

The glass cylinder was covered when in use by another cylinder slightly larger

and having similar hemispherical end ; its open end was fixed, by friction, on the

rim of the metallic cap to which the inner cylinder was attached, a collar of tape

being inserted between ; a second collar was also placed between the cylinders near

their hemispherical ends.

In the month of April 1868 an accurately turned cylinder of ebonite, 11} inches

hi'^h and 14J inches in circumference, was substituted for the glass cylinder used

until that time. To the ends of the cylinder are fixed circular brass plates ; the

lower plate has a diameter somewhat greater than that of the cylinder, and is

perforated at its center, to allow the cylinder to be fitted upon the vertical spindle

projecting upward from the center of the horizontal circular brass plate resting on

antifriction Avheels before mentioned.

The ebonite cylinder is covered when in use by slipping over it a tube of glass,

kept in position at its lower end by a narrow projecting collar of ebonite, and at its

upper end by being fixed to a flat plate of brass having a central aperture, which is

fitted to a small projection on the flat top of the ebonite cylinder.
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Uniform rotatory motion is given to tlie liorizontal brass plate resting on anti-

friction wlieels and supporting the cylinder, as before described, by means of a strong

chronometer movement. The center of the chronometer is vertically below the axis

of the rotating cylinder. An arm revolves on the face of the chronometer in the

same manner as the ordinary hour hand, and a fork at the end of the arm takes

hold of a mnch fixed to the horizontal brass plate that sustains the cylinder.

To prepare the cylinder for register of indications, it is covered with a sheet of

sensitised paper, the moisture on which usually causes the overlapping ends to

adhere with sufficient firmness ; the glass cover is then slipped over it, and the

whole is placed in position by fitting the central perforation of the lower brass plate

of the cyhnder upon the central vertical spindle of the rotating brass plate which

is moved by the clock-work.

The cylinder originally revolved in 12 hours, and thus made two revolutions in

the course of one day. But on account of the occasional intermingling of the

earlier and later portions of a daily record, the time of revolution was, in the month
of November 1857, altered. The cylinder was then made to revolve in 24 hours

instead of 12 hours as before.

The cylinder is further covered when in use by a circular zinc casing having two

vertical apertures on opposite sides. Tlirough one of these apertm'es the light

from the fixed lamp, after passing through the cylindrical lens and the slit in the

strip of mica before mentioned, falls on the paper wrapped round the cylinder. The
other aperture is that through which the light is received which produces the

register of Magnetic Vertical Force, this register and that of the Barometer being

both made on the same cylinder. To avoid however any intermingling of the two

registers, that of the Vertical Force Magnet is made on the lower part of the

cylinder, and that of the Barometer on the upper part.

The light used for producing the photograj)hic trace is that of ordinary coal-gas,

usually charged with the vapour of coal-naphtha.

The whole of the barometric self-registering apparatus here described was

originally mounted in the Upper Magnet Room ; in the month of June 1864 it

was moved to a nearly corresponding position in the then newly excavated Magnetic

Basement.

To form on the paper a base-line for the proper measure of curve ordinates, the

light from the gas flame that produces the register is, by means of a fixed prism

and lens, made to form a spot of light on the paper in a definite position, so that,

as the cylinder turns horizontally, a line is traced on the paper, wliich becomes the

instrumental base-line.

The following is the method of determining when certain parts of the photo-

graphic trace are actually made. A moveable plate or shutter is provided, by

means of which the light which falls upon the slit in the plate of mica can be cut

a 2
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oS. or let on at pleasure. An assistant occasionally cuts off the light (registering

in a book the clock-time of doing so) ; after a few minutes he again lets in the

light (again registering the time). The effect of the two operations is to make a

visible interruption in the trace, corresponding to a registered period, and such

interruption is usually made three times on each day. Then, after the sheet is

removed from the cylinder, perpendiculars are dropped from the points of inter-

ruption of the trace on to a line drawn, in a convenient position, parallel to the

instrumental base-line. The several places at which the perpendiculars meet this

line defuie points on the sheet corresponding to the registered times. The whole

length of the exposed part of the photographic sheet (coufiuing our attention to the

period since 1857, Is^'ovember,) corresponds to the known time of rotation of the

cylinder, 2l! hours, and the circumference of the cylinder is 14|^ inches. A scale

of this length, properly divided into hours and fractions of hours, being applied to

the line of abscissae (drawn as described), so that its reading for tlie points of

interruption of the trace shall agree with the registered times of interruption of the

light, the divisions of hours are at once transferred from the scale to the line of

abscissae. In practice it is found that, after removal from the cylinder, the length

of the exposed part of the paper is not always the same. It became convenient,

therefore, to use a scale which would admit of small expansion and contraction, and,

during great part of the period, scales of vulcanized caoutchouc, mounted in brass

frames, were used, one end of the scale being fixed to the brass frame, whilst the

other end could be acted upon by a screw ; thus the length of the scale was

slightly varied at pleasure. Afterwards, however, cardboard scales of slightly

different lengths were used, adapted to various lengths of the exposed part of

the sheet.

The scale of barometric measure on the sheet is readily established by occasional

comparison of the changes in the photographed record with the corresponding

changes of reading given by the eye-observations of the Standard Barometer.

The photographic barometer is, as lias been mentioned, a syphon barometer,

supported at its lower end. The height of the colunm of mercury in its lower tube

*(on which the record depends) is, therefore, very slightly influenced by any change

of temperature that may usually occur during the course of a single day. The

value of corrected barometer-reading, corresponding to the instrumental base-line

on each sheet, is consequently fotmd very approximately by combining the ciuwe

ordinates (measured by a cardboard scale), for the times at which eye-observations

of the Standard Barometer are made, with the corresponding readings of the

Standard Barometer reduced to 32" (Fahrenheit). The mean of the separate values

thus obtained on each day is adopted as a working value of the base-line for the

day. It is an instrumental value, sufficiently accm-ate for ordinary purposes, but

when si'cat exactness is required (as in the present inquiry) it becomes necessary to



PiEDfCTIOX OF GrEEXTVICH ThERMOMETEIC PHOTOGRAPHS, 1849 TO 1868. 5

make furtlici- special refevence to tlie cye-obscrvations, in a way that will be here-

after described.

Finally, another line is drawn on the sheet parallel to the instrumental base-line,

such that its ordinate is some precise tenth of an inch of barometer-reading. Each

sheet thus carries its own scale of barometric measure. And in this state the sheets

are preserved for further use.

A copy of one of the photographed barometer sheets is placed at the end of the

Tables, Plate I.

§ 3. Fhotographic self-registering Apparatusfor continuous Record of the Headings

of the Dry-Bull) and Wet-Bidh Thermometei's.

The apparatus used for photographic registration of the indications of tlie dry-

bulb and wet-bulb thermometers is placed under a shed, situated about 2S feet south

(magnetic) of the south-east angle of the south arm of the Magnetic Observatory,

and about 25 feet east (magnetic) of the present position of the stand carrying the

thermometers for eye-obseiwations. The shed is 10 ft. 6 in. square, and rests upon

posts 8 feet high. On a braced stand, under its center, is fixed a rectangular zinc

casing, inclosing the vertically-placed cyHnder on which the records are made, and

the two photographic thermometers, the dry-bulb thermometer towards the east,

and the wet-bulb thermometer towards the west.

It should be stated that previous to 1862, September, the position of the shed

with the apparatus was a little different from that above described ; it then stood

about 15 feet further to the south (magnetic), and rather more than 20 feet further

west (magnetic). The stand carrying the thermometers for eye-observations has

also been moved ;
previous to the year 1863 it occupied a position about 23 feet

south (astronomical) of the south-west angle of the south arm of the Magnetic

Observatory ; in the year mentioned it was moved about 12 feet further south, to

the position which it still occupies.

The shed is open at the sides, excepting that moveable boards are provided, to be

attached in different positions (regulated by the annual course of the seasons), so as

to prevent the direct rays of the sun from falling on the thermometer-bulbs, which

project below the rectangular casing before mentioned, for proper exposiu-e to the

external air. The hulbs are 8 inches in length and 0-4 inch internal bore, and their

centers are about 4 feet above the ground. The bulb of the thermometer employed

as wet-bulb is covered throughout its whole length with musUn, which is kept moist

by means of the capillary passage of water along cotton wicks leading from a vessel

filled with rain-water. And there are small adjustments, permitting the raising

or dropping of the thermometers, so that the register of their readings in different
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parts of the year may be made on a convenient part of the paper which is carried

by the revolving cylinder.

The thermometer-frames are covered by plates having vertical apertures, which

I are so narrow that any light which may pass through them is completely or almost

completely intercepted by the broad flat column of mercury in the thermometer-

j
tube. Across these plates is placed a fine wu-e at every degree (Fahrenheit) ; those

fs.' at the decades of degrees, and also those at 32°, 52°, 72°, and 92° being thicker tlian

the others. About 9 inches from each thermometer, to the east of the dry-bulb,

and to the west of the wet-bulb, the illuminating light (a flame of naphthalized

vu«I\., gas) is placed. In each case the light, condensed by a cylindrical lens whose axis

is vertical, shines through the thermometer tube above the surface of the mercury,

and forms a well-defljied line of light upon the photographic paper which is

wrapped round the cylinder. As the cylinder revolves hoi*izoutally imder the light

which passes through the thermometer tube, the paper receives a broad sheet of

photographic trace, whose breadth (in the direction of the axis of the cylinder)

varies with the varying height of the mercmy in the thermometer-tube. The light

in its passage thi'ough the vertical apertui'e is partially intercepted by the wii-es

placed across the tube at every degree, and there are, therefore, left upon the pajier

corresponding lines in which there is no photogenic action, and which serve as

points of reference for interpretation of the thermometric indication. The thicker

lines (produced by the thicker wii'cs placed at certain degrees as before described)

permit of easy identification of particular divisions of the thermometric scale.

The cyUuder on which the records were made throughout the whole of the period

now under discussion (as regards the thermometric registers) was one of glass,

13^ inches high in its cylindrical part, and 19 inches in circumference, generally

similar to, and generally mounted in the same way as that at fii"st used for the

barometer (described at page 2). Its axis, when mounted, is vertical, and it tui'ns

horizontally, motion being given to a horizontal brass plate on which the cylinder

rests by a chronometer-movement placed below, exactly in the same way as

described for the barometer. [In the year 1869 a cylinder of ebonite was substituted

for the glass cylinder, which had been used until that time.]

The cylinder during the period here treated revolved in -i8 hours, and the daily

photographic traces of the two thermometers were simultaneously registered on

opposite sides of the cylinder, each 24-hourly trace occupying one half of the

circumference. [The time of revolution was afterwards changed to 50 hours, and

su])sequently again to 52 hours, in order to avoid the intermingling of the two

records that would occur dming a movement of the cylinder sometimes slightly

exceeding 24 hom's.]

The cylinder, having a sheet of prepared paper wrapped upon it, and being covered

by its outer glass cover in the same way as is described for the barometer, is
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similarly mounted upon the brass plate which is in connexion with the chronometer-
movement. The cylinder is fm-ther covered by a fixed circular zinc casing, having
vertical apertures on opposite sides, through which the light producing the traces

falls on the paper on the cylinder. Each aperture can be at any time closed by a
sliding plate or shutter at pleasure.

Tlie whole apparatus, including the stems of the two thermometers and their

respective lights, is contained in the rectangular zinc casing before spoken of, for

exclusion of daylight.

To establish the scale of time, occasional interruptions of the light are made at
registered tknes, by means of the slidmg shutters above described. The appearance
of tlie interruption on the sheet is that of a white line parallel to the axis of the
cylinder, interrupting the broad sheet of photographic trace. One of the white
lines traced on the sheet by some one of the degree-wires of the thermometer-plate
being taken for a line of abscissae, the interruptions define the points correspondino-
to the registered times. The exposed part of the photographic sheet corresponds to
iS hours

;
the circumference of the cylinder is 19 inches. The 24 hours scale for

each register should therefore be 9-5 inches long. But on account of small
variations in the length of the exposed part of the paper on different sheets, scales

of vulcanized caoutchouc, capable of slight expansion and contraction (as described
in the barometric section), were at first used for laying down the divisions of hours
on the adopted line of abscissae ; afterwards, scales of cardboard, of slightly different

lengths, were vised.

It is usual, finally, to rule from each of tlie points indicating hours on the line of
abscissse, an ordinate to meet or cut the outline of the broad photographic trace.

These lines, by reference to the lines which are formed by the interruptions pro-
duced by the degree wires, define the instnimental record of temperature at each
hour. In this state the sheets are preserved for further vise.

A copy of one of the photographed dry-bulb and wet-bulb thermometer sheets is

placed at the end of the tables, Plate II.

The photographic thermometers were brought into use in the year 1848 ; the
present reductions commence with the year 1849.

§ 4. Extraction of numbers from the Fhotographs of the Barometer and of the

Bry-Bxdh and Wet-Bidh Thermometers, and correction of the numlers for
Instrumental Error.

The Photographic records have been treated in the followino- manner.
For the barometer, a cardboard scale, graduated according to the known value of

the barometric scale on the sheet, being provided ; by means of this scale and the
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adopted value of tlie instrumeiital base line, tlie instrumental record at each liour

was translated into figures by one person holding the pbotograpliie sheet, and

entered by another into the skeleton form prepared to receive it.

In the thermometer records, the point of intersection of each hour line with the

photographic trace defines, by reference to the photographed degree lines, the

instrumental record of temperature ; and its value for each hour, for both the diy-

bulb and Tvct-bulb thermometers, was similarly read by one person from the

photographic sheet, and entered by another into the proper form (a separate form

for each thermometer).

The numbers were afterwards again read from the photographic sheets for

examination, and the photographic values of the different elements for the hom's at

which eve observations were made were compared -^-ith the eye observations of the

standard instruments. The succession of numbers, as entered on the sheets, was also

examined for the detection of clerical error.

No further reference is made to the photographic sheets ; they are, however, bound

in volumes, and are carefully preserved in the Eecord Eoom of the Observatory.

The instruments and apparatus were occasionally dismoimted for alterations and

repairs during the periods of observation here treated ; occasionally, also, there were

imperfect photographs. Had these causes not operated, the number of separate

entries for each element would have been, in round numbers, about 175,000. The

entries reallv amount, for the barometer, to about 166,000, and for each of the two

thermometers, to about 161,000; or, in all, nearly half a million of separate

measures were made from the photographic sheets.

The form into which the readings were first entered is one having a double

arc'umeut, the horizontal argument ranging through the 21 hours of the civil day,

and the vertical argument through the days of a calendar month. The means of

the numbers standing in the vertical columns being then taken, we obtain the mean

monthly photographic values of the particular element at each hoiu- of the day.

It becomes necessary now to explain the manner of correcting the photographic

readings, for instrumental error. The standard barometer and the standard diy-

bulb and wet-bulb thermometers of the Observatory are read by eye at 9''- a.m., noon,

3''- p.m., and O'" p.m. of every civil day, except on Sundays and a few other days.

The comparison of these readings, corrected for temperature in the case of the

barometer, with the corresponding readings from the photograi^hs, gives the

correction applicable to the photographic readings at those hours. As the

individual readings are not used in fm-ther mvestigations, it is not necessary to

apply corrections individually to the separate photographic readings, but th.ey are

applied to the means of groups.

For each of the hours above mentioned, the mean correction is taken tlu-ough all

the days of a month. Between these hours the corrections are interpolated for the

intermediate hours, so that we have the mean corrections for the month at the
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so};frate hours of the day. The means of tlie photographic readings for each

sep; rate hour ha-vang been taken tlu-ough the month (as already mentioned)
;

hy applying to these moans the corrections found as described, we have the mean

barometer or thermometer reading through the month for each hour of the

day, and, consequently, the mean diurnal inequality for the month, with the

utmost accuracy.

In addition to the grouping by calendar months, other combinations of the days

Avcre also made, in order to determine the modification produced in the ordinary

diurnal curve (imdcr all atmospheric circumstances) by the action of special

atmospheric conditions, such as a particular direction of wind, the existence of a

high or low mean temperature, or of a high or low mean atmospheric pressure, or

of a clear or overcast state of the sky. Days of similar character, as defined by

some one of these circumstances, being grouped together, and the means of the

hourly values through a group being taken ; these means are corrected for instru-

mental error, by finding the mean correction through all the days of the group,

applicable to the photographic value, for each of the hours at which corresponding

eye observations were made ; and interpolating corrections for the intermediate

hours, exactly in the same way as has been described for calendar mouths. The

special groupings made will be mentioned in following sections, when speaking of

the Tables in which the difiereut results are to be found.

Referring again to the sheets for calendar months, into which the photographic

values were first entered ; by taking the means, in the horizontal direction,

of the twenty-four values standing in each line, we obtain the mean daily

photographic value of either element. To correct these daily means for

instrumental error we ought, in strictness, to apply on each day a correction

derived from the four comparisons with the eye-observations of the day. But it

was fouiid that the fluctuations of these corrections through a month were usually

small. Por the barometer it was sufiicient to apply in each month the mean of all

the daily corrections to the mean photographic reading for each day ; for the

thermometer the mean correction was more frequently determined. Mean daily

value s, corrected for instrumental error, thus found, are used for determining the

mean reading of the barometer, and that of the thermometer, for each day of the

year through the whole range of the twenty years in each case employed.

It was considered desirable to employ the long series of hoiuly barometric values

obtained from the photogTaphic records, in a discussion of the question of lunar

influence on the atmosphere. In an inquiry of this kind, new time scales (dividing

the interval between two successive upper meridian passages of the moon into 24

hours) should, in strictness, be laid down on the photographic sheets. But con-

sidering the excessive additional labour involved in doing this, and the probable

b
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Grouping according to Time of Moon's Transit.

small magnitude of the lunar effect, it was decided to make use, in tlie investigation,

of the values ah-eady obtained for solar hours. The following is a description of the

method employed.

On the large sheets, containing each the hourly values for one calendar month,

a mark in red ink is made on each day between the two hoiu-ly values which

respectively precede and follow the time of moon's transit at Greenwich. Now
one lunar day usually includes twenty-five of these solar hours. Beginning then

with New Moon, the values are transferred to other sheets (ruled with twenty-five

vertical columns) in such way that the barometer reading for the first solar hour

following the moon's meridian passage shall, on successive days, throughout the

lunar month, stand in the first vertical column ; that the reading for the second solar

hour following the moon's meridian passage shall occupy, on successive days, the

second vertical column ; and so on. Occasionally, when the 25th value is wanting,

that at the next succeeding solar hour is taken. Each of the sheets into which

the values are transferred contains one lunar month. The means of the values in

each vertical column through the lunar month being taken, we obtain twenty-five

mean photographic values, the interval between each two of which is about the ^th
jiart of a lunar day, the first value corresponding to an epoch following lunar noon

by about the -^^jth. part of a lunar day.

No correction for instrumental error has been applied to the photographic means

in the lunar arrangement ; it will be seen that this is not necessary. Eefemng to

the solar arrangement, it may be mentioned that the corrections to the individual

photographic values are small, and fluctuate little from day to day, though they

indicate the existence of a slight inec[uality whose period is diurnal. But in the

lunar arrrangement, it is to be remarked, that the lunar day, in the course of a

limar month, commences successively at every jiart of the solar day. Therefore, in

the lunar arrangement, the small inequality in the march of the correction through

the solar day becomes eliminated in the means of lunar months, and especially in

the means of many lunar months ; and the values remain affected (as regards in-

strumental error) with simply a small constant en'or, which, as the object of the

aiTangement is entirely to ascertain differences, is of no importance whatever.

Consequently no correction for instrumental error is required.

§ 5. Explanation of the Tables containbuj 'Results deducedfrom the Observations of

the Barometer.

All absolute barometric values contained in the tables now to be described are

corrected for temperature, by reduction to 32° Fahrenheit, but no reduction to sea-

level is made. The values refer to a position which is considered to be 159 feet

above the mean h'vel of the sea.
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The formation of Tables I. to XII. requires no special remark. Table XIII.

(the numbers in which are collected from the preceding tables) gives the mean
reading of the barometer at every hour of the day in each month through the whole
range of years. Table XIV. is formed from Table XIII. by subtracting, in

Table XIII., the mean value in each month from all the separate hourly values in

the month. The numbers in Table XIV. are graphically represented in Plate III.

The mean monthly values of barometer reading inserted on this diagram are those

of Table XXI.
On Table XIV. a few remarks may be offered. It will be seen that there are in

each month the double maxima and minima, indicating semidiurnal period. There

is the morning minimum, the forenoon maximum, the afternoon minimum, and the

evening maximum. There is also, in most months, e\-ident indication of dim-nal

period, shown by the greater depression of the afternoon minimum as compared
with the morning minimum, and a tendency to depression of the evening maximum
as compared with the forenoon maximum. These peculiarities are best seen in the

graphical representation. The magnitude of the co-eflacient of the diurnal term,

it is seen, will be usually small, as compared with that of the semidiurnal term.

In fact, as regards the general average, if .v represents the interval elapsed since

midnight (reckoned in arc, 15° to each hour), it appears that the numbers given
" For the Year " in Table XIV. may be approximately represented by the expression
+0'"- 0029 . sin (25° + .v) +0'°- 0090 . sin (142° + 2 x). The diurnal term has a

real existence, and is not the result of accidental circumstances, for it receives

confirmation from what is observed at other places. For instance, the variations

of the barometer have been photographically registered at the Oxford Observatory
for a number of years. Collecting the yearly results* from the annual volumes of

observations from 1858 to 1874, the numbers foimd by subtracting the mean reading
for the whole period, from the mean reading at each even hour, are as follows :—

Midnight +
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The co-efficient of the diumal portiou of the inequality does uot appear to have

at all places such comparatively small magnitude. For, according to observations

made on the American continent (at Washington * and at Albany f for instance),

it aj)proaches or even exceeds in magnitude that of the semidiurnal term, the values

of both being very much larger than at Greenwich.

Table XV. gives the maxima and minima in each month, with the times of their

occurrence, simply as inferred from the numbers in Table XIY. Comparing

together the different months of the year, it will be seen that the moi-ning minimum

and forenoon maximum are most early in summer, and become later again towards

winter. The afternoon minimum and the evening maximum, on the contrary, are

most late in summer, and become earlier again towards the end of the year. The

two former appear to follow nearly the change in the time of sunrise ; the two

latter follow the change in the time of simset. As a consequence of this, the

interval between the forenoon maximum and afternoon mijiimum is much shorter

in winter than in summer, whilst that between the evening maximum and

morning minimum is much longer in winter than in summer. See also Plate III.,

in which tlie times of sunrise and sunset at Greenwich are noted by short lines

crossing the curves.

Table XVI. gives the approximate times of the day in each month at which the

mean barometer reading coincides with the mean for the month, as found by simple

interpolation between the numbers given in Table XIV.

Table XVII. contains mean monthly readings for each separate month through

the whole period, extracted from Tables I. to XII. Table XVIII. gives the

extremes of these monthly readings. (The slight difference between the cod eluded

monthly means for AprU, June, and November, in Tables XIII. and XVII., is due

to the insertion in Table XVII. of values deduced from the eye-observations.)

Tables XIX. and XX. give the results of a different grouping of the numbers

contained in Tables I. to XII. In those tables different years are grouped together,

in order to obtain the mean diurnal inequality for each month through the range

of years, as exhibited in Table XIV. But to form Table XIX. the twelve months

of each year are grouped together, to obtain the diurnal inequality for each year

separately, in order to show^ Avhat variation exists from year to year. Table XX.

is formed from Table XIX. (The numbers at the foot in Tables XIX. and XX.

represent identically the same results as those found in the last columns of Tables

XIII. and XIV. respectively, excepting that in Tables XIII. and XIV. the values

have been carried one decimal place further. The difference between the mean

* Astronomical and Meteorological Observations made at the United States Kaval Observatory during

the year 1866, Appendi.t I.

t Annals of the Dudley Observatory, Vol. II.
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yearly value for 1857 in Tables XVII. and XIX. is due to the insertion in Table

XVII. of tlic eye-observation value in the month of November 1857.)

Table XXI. gives the mean reading of the barometer for every day of the

year through the whole 'range of years, as deduced from the twenty-four hourly

values on each day. On single days in the series on which there is no available

photographic value, that given by the eye-observations is used, in order that the

concluded mean daily values shall properly represent the whole period. The mean

monthly values in consequence differ slightly, in some months, from those con-

tained in Tables XIII. and XVII. The depression about November 23, following

a great elevation, is remarkable. Table XXII., formed from Table XXI.,

requu-es no explanation.

The tables which next follow, XXIII. to XXXV., refer to the arrangement of the

observations according to the special atmospheric condition of dh'ection of wind.

The days on wliich the wind continued, throughout the day, on some one of the

eight points of azimuth are, in this arrangement, grouped together, as explained at

page 9. A list of days fulfilling the necessary conditions for the years 1869 to

1873 is given in Table XXIII. ; those for the years 185-1 to 1868, completing the

information for the twenty years, will be found (as explained in the heading to

Table XXIII.) in Table LXXXVIII. in the Thermometric Section. The days

omitted (for reasons given on "page 8), in forming the succeeding tables, are

indicated as explained at the commencement of Table XXIII.

An inspection of Tables XXIV. to XXXI. will show the effect produced on the

pressure in twenty-fom- hours by the action of each wind, in every mouth of the

year. The double maxima and minima are shown, bvit the diurnal curve is in

each case usually thrown also up or down, sometimes considerably. Comparing

together the first and last numbers in each column, we find as follows :

—

The N. wind increases the pressm-e, much in winter, but not so much in summer.

The N.E. wind increases the pressure in winter, bvit has little effect in summer.

The E. wind diminishes the pressm-e in summer, but not so much in winter.

The S.E. wind diminishes the pressm'e throughout.

The S. wind diminishes the pressm*e throughout, but apparently most in summer.

The S.W. wind diminishes the pressm'e in winter, but has little effect in summer.

The VT. wind increases the pressure throughout, but rather more in summer.

The N.W. wind increases the pressure throughout, but very much in winter.

In regard to the change made in the pressure by the action of the wind during

twenty-four hours, it is to be observed that the various groups, on which the

numbers in Tables XXIV. to XXXI. depend, include isolated days, and also smaller

and larger groups of days. "With the N., E., S.E., S., and N.W. winds, isolated

days or smaller groups predominate, but with the N.E., S.W., and W. winds the
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larger groups prevail. The magnitude of what may be called the initial eflfect of

each wind is, therefore, prohahly more nearly indicated in the results for the winds

fii'st mentioned than in those for the other winds.

Tables XXXII. and XXXIII. contain results derived from Tables XXIV. to

XXXI. The numbers in Table XXXIII. are represented graphically in Plate IV.

The mean values of barometer reading inserted on this diagram are those of

Table XXXII.
Table XXXIV. gives the mean barometer reading in each month imder all

cu'cumstauces, and also imder each wind, as taken from Table XXI., and

Tables XXIV. to XXXI. respectively. Table XXXV. gives the deviation of the

mean for each wind in each month, from the mean for the month under all

circumstances. These numbers must not by any means be taken as indicating

the actual change of pressm-e usually produced, inasmuch as the anterior condition,

as regards pressure, is not, in any case, necessarily an average condition. Each

R-ind may succeed some one particular wind more often than any other, and thus

begin its action in a state of atmosphere which varies from the average state

more often in one particular way. As illustrating this, it is intei'esting to study

Tables XXXIV. and XXXV. in connexion with Tables XXIV. to XXXI. Thus,

it is seen that the effect of the X. and N.W. winds in the month of January

(Tables XXIV. and XXXI. respectively) is greatly to increase the previous

pressure. But according to Table XXXV. the mean pressm-e with N. and X.'W.

winds is lower in January than the mean pressru-e under all circumstances. And
the explanation is (as Tables XXIV. and XXXI. show) that in these cases the

wind has usually begun to act when the barometer reading was low. Again

(Table XXVI.) the E. wind diminishes the previously existing pressure generally

throughout the year. But (Table XXXV.) the mean reading with E. wind is

generally higher than the mean under all cii'cumstances. Or, as Table XXVI.
shows, the E. wind usually begins to act with high barometer. The relation

between the change produced in twenty-four hours by any wind, and the average

pressm'e under the same wind, on the mean of all months, may be studied in Plate IV.

On the average of all months the barometer is most depressed with the S. wind, and

most elevated with the X.E. wind. The order of winds, beginning with that under

which the bai'ometer is most depressed, is S., S.TV., TT., X.W., S.E., N., E., and X.E.

Table XXXVI. contains the result of the arrangement of the readings of the

barometer for the whole twenty years, for solar hours, according to the time of

the moon's meridian passage. The manner in which mean hourly values, through

each lunar month, for the twenty-five solar hours occurring in the lunar day, were

obtained, is explained at page 10. It is only necessary to further mention that all

the lunar mouths commencing in January are grouped together and the hoiu-ly



Explanation of Barometric and Thermometric Tables. 15

means taken ; and these means appear under January in Table XXXVI. Similarly

for February and other months. The results are affected -nitli a very small

constant error, the value of which is not necessarily the same in different months

(see page 10).

Table XXXVII. is formed from Table XXXVI., and gives in each month the

deviation of the barometric reading, at each hour through the lunar day, from the

mean reading for the month. Examination of the numbers contained in this table

does not show any certain trace oE either semidiurnal or diurnal period. See note

at the foot of the table.

As a general remark applying to the investigation of barometric inequality in this

latitude, it may be pointed out that the periodical variations are small iu magnitude,

whilst the accidental fluctuations are comj)aratively very large. A long series of

observations is therefore required, in order to determine accurately the small

periodic variations. In tropical climates, on the contrary, the periodical variations

are greater in magnitude, whilst the accidental fluctuations are smaller ; these

conditions are favourable to the good determination of periodical variations in

comparatively short periods of time. The annual barometric curve, for instance,

appears at some places to be perceptible in the observations of a single year. But

in this latitude many year's observations are, for the same purpose, necessary, on

account apparently of the very different conditions which frequently prevail in the

same season in different years.

§ 6. Explanation of the Tables containing Results deducedfrom the

observations of the Dry-Bulb and WetSulb Thermometers.

The formation of Tables XXXVIII. toLXVII. requires no special remark. Dry-

Bulb thermometer readings (giving the Temperatiu'e of the Air) and Wet-Bulb

thermometer readings (givmg the Temperatui'e of Evaporation) are treated in the

same way. Tables LI. and LXVI. are formed respectively from Tables L. and

LXV", In Tables LXVIII. and LXX. the Dew Points have been formed by com-

bination of each Air Temperature in Tables L. and LII. Avith its corresponding

Evaporation Temperature in Tables LXV. and LXVII. respectively, by use of the

table of factors given in Glaisher's " Hygrometrical Tables," 5th Edition, page iv.

Table LXIX. is formed from Table LXVIII.

For diagrams of the mean diurnal curves of Air Temperatui-e, Evaporation

Temperature, and Dew Point, see Plate V.
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Tables LXXI. to LXXIII. give mean hourly values, tkrough the whole range of

years, of the Temperature of the Air, Temperature of Evaporation, and the Dew
Point, for periods of three months. They are formed from Tables L., LXV., and

LXVIII. These numbers are graphically represented in Plate VI.

Tables LXXIV. to LXXVI. give the Mean Temperatures of the Au-, Evaporations

and Dew Point, for periods of three months for every year, deduced from Tables

LII., LXVIL, and LXX. These numbers are graphically represented in

Plate VII.

Table LXXVII. gives the Mean Temperature of the Air, for every day of the

year through the whole range of years, as deduced from the twenty-four hourly

values on each day. As in the corresponding Table XXI., referring to the

Barometer, here also, on single days in the series on which there is no available

photographic value, that given by the eye observations is used, in order properly to

represent the pei-iod. On this account the monthly means slightly differ from those

contained in Tables L. and LII. A remarkable elevation of temperature is shown

about December G.

The tables which next follow refer to the arrangements of the observations of

the Temperature of the Air and of Evaporation according to special atmospheric

circumstances, in order to exhibit the change thereby j^i'oduced in the ordinary

diurnal curves. Days of similar character are grouped together as explained at

page y. In these arrangements, the temperature of the air and the temperature

of evaporation are, in all cases, both treated.

Tables LXXVIII. to LXXXII. refer to the grouping of the observations according

to days of High Mean Temperature and of Low Mean Temperature. The distinction

of these may appear somewhat vague, but it has been customary at the lloyal

Observatory to make a comparison of the mean temperature of every day with the

average of mean temperatures on the same nominal day for a long series of years,

by which means we have been able to discriminate the two classes of days with very

little uncertainty.

The actual lengths of the "Warm and the Cold "U^aves, and the days omitted in

forming the succeeding tables, are given in Table LXXVIII. If in any wave, in

consequence of omissions, the observations are available on one day only, the day is

set down as an omitted day, and the wave is rejected in forming the tables that

follow ; sometimes waves containing two available days are thus rejected. The end

of a year is not considered as dividing a wave, and the last wave of any year (as

will be seen in Table LXXVIII.) usually includes some days, more or less, of the

following year. In taking annual means, the simple means of the means of separate

waves are taken ; no respect is given to the lengths of waves.
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high temperature,
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The N. mud sensibly lowers the temperature iu all months except April and

September.

The N.E. wind lowers the temperature generally, but least in the summer months.

The E. wind lowers the temperature in January and December, and raises it

generally in other months.

The S.E. wind raises the temperatui-e in nearly every month.

The S. wind raises the temperature in nearly every month, in some months

considerably.

The S.TV. wind somewhat raises the temperature in nearly eveiy month.

The W. wind somewhat raises the temjieratiu-e in summer, and lowers it generally

in other months, considerably in some months.

The N.W. wind lowers the temperature throughout, very considerably in January,

Eebruary, and December.

The remarks on page 13, in reference to analogous barometric changes, apply

also here. It is however to be observed, that changes of pressure are in a greater

degree progressive than those of temperatm-e. A large change of temperature

will occasionally directly follow change of wind, and especially a sudden change

of wind. And as the condition of selection of days is the continuance of the wind

in the same direction through the twenty-four hours, such changes escape recog-

nition in the above-mentioned statement of the effects produced by different winds.

Otherwise, as in the Barometric section, the initial effect of each wind is probably

more nearly indicated in the results for the N., E., S.E., S., and K.W. winds than in

those for the N.E., S.W., and W. winds.

The change shown between the beginning and ending of the day when the N.W.
wind blows (Table XCVI.) may, for illustration, be taken as practically representing

in magnitude the initial effect of this wind. Selecting the mouth of December, the

following diagram gives the mean aii- temperature curve for this month (Table L.),

with the curve for the same month when the N.W. wind blows (Table XCVI.), and

affords a ffood idea of the effect of wind.

MEAN TEMPERATURE OF THE AIR IN THE MONTH OF DECEMBER.
Hours . A.M. Hours - P. M.

O / 2345 6 7 a 9 10 II O 12 3^56 7 8 9 10 II IS

43°

AZ

4/

40
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It will be observed in the above example that the position of the curve is changed

gradually -without much change of its form. In other instances, as may be seen by

comparing the numbers contained in Tables LXXXIX. to XCVI. with those in

Table L., the form of the curve is also changed. This signifies that the diurnal

ranges for the same month under different winds are different, and it will be found

interesting to compare together in this respect the niunbers contained in. the several

Tables LXXXIX. to XCVI.

Tables CV. to CVIII. contain results derived from Tables LXXXIX. to CIV.
The numbers in Table CV. are represented graphically in Plate VIII.

Tables CIX. to CXVIII. refer to the grouping of the observations according to

cloudless and overcast days. Tables CIX. and CX. give respectively lists of days

sensibly cloudless and completely overcast ; days omitted in forming the succeeding

tables being indicated as explained at the beginning of each table. And Tables

CXI. to CXVIII. contain the results of the grouping.

For diagrams of the mean diurnal curves of Air Temperature on cloudless and
overcast days, see Plate VIII. The cm-ve of temperatm-e under all circumstances

is also added for the purpose of comparison.

Comparing (Table CXI.) the air temperature at midnight with that at the fol-

lowing midnight (estimated in the same way as described for winds) it appears

that a clear sky lowers the temperatiu'e considerably in the months of Novembe)-,

December, and Januai-y, and raises it generally in other months. An overcast sky

(Table CXV.) scarcely disturbs the temperature. The dim-nal ranges are much
increased in clear weather and diminished in cloudy weather. This will be seen also

in Plate VIII.

Table CXIX. gives a collection of some of the mean results in regard to

Temperature of the Air imder different atmospheric circumstances, extracted from
the preceding tables, for the purpose of comparison. The order in which the means
appear is as follows : 1, mean under aU cii-cumstances of weather ; 2 to 9, means
for the days of prevalence of wind from each of the eight principal points ; 10 and

11, means for cloudless days and for overcast days. By subtracting in each month
the mean temperature tmder all circumstances from the mean temperature imder

each atmospheric condition, the deviation in each case, as referred to the general

average, is found. Numbers so obtained are given in Table CXX.
The remarks on Table XXXV. in the Barometric section, as respects effect of

wind, apply in some degree also here. The numbers in Table CXX. must not be

taken as indicating the exact effect which each wind usually produces, because the

anterior condition as regards temperature is not in any case necessarily an averao-e

condition, and may deviate from the average more often in one particular way.
But the numbers do strictly indicate the amount by which the mean temperature

c 2



20 Greenttich Thermometric Results, 1849 to 1868.

under eacli "n-ind deviates from the average temperature under all circumstances.

The effects may be briefly stated as follows :

—

The N. -wind depresses the temperature throughout the year.

The N.E. wind docs the same, except in summer, when its effect is small.

The E. wind lowers the temperatm'e very much in winter, raises it generally in

summer.

The S.E. wind nearly the same, but less markedly in winter.

The S. wind raises the temperature much in winter, but scarcely affects it in

summer.

The S.W. wind nearly the same.

The W. wind decidedly raises the temperature in mnter and lowers it in

summer.

The N.W. wind lowers the temperature generally, but most in siunmer.

The effects of the thermometric influences of the wind are seen most strikingly

in contrasts of opposite winds. Thus :

—

In January, change of wind from N. to S. raises the temperature by 8" • 2 ; in

June by 0° • 7 only.

Again in January, change from N.E. to S.W. raises the temperature 11° •
; in

June only 0° • 3.

The difference between the mean of the numbers for E. and S.E. winds, and that

for the S. and S.W. winds, as contrasted between the summer months and the

winter months, is remarkable. Thus in June, July, and August the excesses of

the mean deviation for E. and S.E. winds above the mean deviation for S. and

S.W. winds are 2° 9, 1° • 2, and 4° • 7 respectively. But in November, Decem-

ber, January, and Eebruary, the means for S. and S.W. exceed those for E. and

S.E. by 5° • 4, 9" • 4, 9^ • 2, and 7" • 6 respectively.

On the average of all months the N. wind is absolutely the coldest wind, the

warmest is S.W. The order of winds as regards temperature, beginning with the

coldest, is N., N.E., N.W., E., S.E., W., S., S.W. But this order is different in

different months, as will have been seen by what precedes.

As regards the effect of clouds, the temperature with cloudless sky is much lower

than the mean in winter, and much higher in summer. With overcast sky, the

temperature is lower in summer, but differs little from the mean in winter. The

latter circumstance is principally due to the greater preponderance of cloudy

weather in Avinter, during which season the cloxuly state becomes nearly the mean

state.

This completes the discussion of the influence of special atmospheric cii'cumstances

on the diurnal changes of Temperatm'e.
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The Tables which follow contain simply extracts from preceding tables intended

to show merely the extremes in maximum and minimum of different series of

indications, with the times at which they occur.

The mean temperature of the ak' at every horn* of the day in each month through

the whole range of years having been found (Table L.), the lowest and highest

of these hourly values are set down in Table CXXI. for each month. And similarly

for the Temperature of Evaporation, using Table LXV.
The mean temperatm-e of the air in each month in every year having been found (T ,, r n

by combining all the hourly values in each month (Table LII.), the lowest and
'^"^

highest of these monthly values through the Avliole range of years are set down
in Table CXXII. for each month. And similarly for the Temperature of Evaporation,

using Table LXVII.

Tbe mean temperature of the Dew Point at every hour of the day in each month
through the whole range of years having been found (Table LXVIII.), by com-

bination of the corresponding Air and Evaporation Temperatures, the lowest and

highest of these hourly values of Dew Point are set down in Table CXXIII. for

each month.

Table CXXIV. gives extremes of temperature in the means of the aggregates of

groups defined by physical circimistances. The lowest and highest homdy values

in waves of high and low temperature and high and low atmospheric pressure, both

for temperature of the air and temperatui'e of evaporation, are extracted from the

lowest lines of Tables LXXIX., LXXX., LXXXL, LXXXII., LXXXIV., -

LXXXV., LXXXVI., and LXXXVII. The lowest and highest hom-ly values in

regard to the eight directions of the wind, are exti'acted from the numbers contained

in the last column of Tables LXXXIX. to CIV., and the lowest and highest hourly

values for cloudless and overcast days from those given in the several columns

of Tables CXI., CXIII., CXV., and CXVII.

§ 7. Thermometers toliose Bulbs are snnh to different depths beloio the surface of the

Groundfor Observatiotis on Earth-Temperature.

These thermometers were made by Messrs. Adie, of Edinbm'gh, under the im-

mediate superintendence of the late Professor J. D. Eorbes, the graduation being

made by Professor Eorbes himself. They are four in number, and are all placed in

one hole in the ground, the diameter of which in its upper half is 1 foot and in its

lower half about 6 inches. The place of the hole is 20 feet south (magnetic) of the

extremity of tbe south arm of the Magnetic Observatory, and opjiosite the center

of its south front. Each thermometer is attached in its whole length to a slender

piece of wood, which is planted in the hole with it. The vacant space remaining

after each thennometer was placed in position, was filled up with dry sand.
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The bulbs of the thermometers are cylindi'ical, 10 or 12 inches long and 2 or 3

inches in diameter. The bore of that part of the tube which extends from the bulb

to the graduated scale is very small. In that part of the tube to which the scale is

attached the bore is much larger.

The centers of the bulbs of these thermometers are sunk into the groimd to the

depths respectively of 3 • 2 feet (3 French feet) ; 6 • i feet (6 French feet) ; 12 8

feet (12 French feet) ; and 25 • 6 feet (24 French feet).

The fluid in the thermometers is alcohol, tinged with a red colour.

The parts of the tubes which project above the surface of the ground (in each

case about 30 inches, a Kttle more or less) are protected by a wooden case or box

fixed to the ground ; the sides of the box are perforated with numerous holes, and

it has a double roof. In the front of the box, which faces the north, is a large

plate of glass, through which the thermometers are read. Within the box are two

smaller thermometers ; one whose bulb is sunk one inch in the groimd, and one

whose bulb is in the free au", nearly in the center of the box.

The ranges of the scales at fu'st provided were found to be in all cases insufiicient,

and a little of the fluid has, in consequence, been at different times removed from

each of the fom' thermometers. It was afterwards found that too great a quantity

had been taken from the 3 2 feet thermometer, and a small amomit was, at a later

time, again added. These changes were always accompanied by proper corre-

sponding alteration of the engraved scales. The ranges of the scales now are,

for the 3-2 feet thermometer, 37° "0 to 68°0 ; for the 6-4 feet thermometer, 44°

to 62°- 0; for the 12 8 feet thermometer, 43° to 58°- 0; and for the 25 6 feet

thermometer, 46° to 55°
' 5. The lengths of 1° on their scales ai'e respectively

• 5 inch, • 9 Lach, 1 1 inch, and 1 9 inch.

§ 8. Explanation of the Tables referring to Earth-Temperature.

These tables contain results for the twenty-seven years from 1847 to 1873, derived

from the eye-observations of the thermometers described in the last section,

including also for comparison those of the standard cb-y-bulb thermometer.

Table CXXV. contains the mean monthly temperatm-es of the au' derived from

the standard dry-bulb. The values for 1847 are the simple means of two-hourly

observations ; those for 1848 are the means of usually six observations daily,

corrected for diurnal inequality by application of corrections derived from

Mr. Glaisher's paper " On the corrections to be applied to Meteorological Ob-

servations" in the Philosophical Transactions for 1848, Parti. Tbe means for

1849 and all succeeding years are found by combining eye-oljservations, taken

usually four times on each day, and corrected for diurnal inequality, with obser-

vations of the maximum and minimum corrected by a quantity (taken from
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Mr. Glaislier's paper) pecuHar to the period of the year. These temperatures
may be regarded as accm-ate mean temperatm-es. The means for quarterly periods
have also been added. [The series of mean temperatm-es deduced from eye-obser-
vations is here employed for reference, since the photographic records have not yet
been reduced later than the year 1868.]

Table CXXVI. contains monthly means of readings, made at noon, of the ther-
mometer which is enclosed within the case covering the upper ends of the deep
sunk thermometers; Table CXXVII., monthly and quarterly means for the
thermometer whose bulb is placed one inch below the surface of the ground;
and Tables CXXVIII. to CXXXI., monthly means for the thermometers whose
bulbs are sunk below the sm-face of the ground to the depths of 3-2, 6 •

4, 12-8,
and 25 • 6 feet respectively.

The quarterly means, and yearly means commencmg with October, given in
Tables CXXV. and CXXVII., were reaUy prepared for a special pvu-pose, but, as
giving a certain information, they have been aUowed here to remain.
The results contained in Tables CXXVI. to CXXXI. are throughout the means

of readmgs taken at noon. Between 1846, AprU, and 1847, December, however,
obseiwations were made every two hours, at the end of which period it was foimd
that the daily mean, as regards the 3 • 2, 6 • 4, 12 • 8, and 25 • 6 feet thermometers,
agreed so nearly with the reading at noon that, commencing with the year 1848,
observations were made at noon only. The foUowing table contains the corrections,'
foimd from the observations made in 1846 and 1847, wliich should be subtracted
from the values given in the Tables, in order to obtain mean values. It wiU be
seen that^the corrections for the fom- deep thermometers are extremely smaU.

Month.
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Table CXXXII. gives the mean mouthly results through the whole range of

years, collected from the previous tables (CXXV. to CXXXI.) The numbers are

graphically represented in Plate IX. Excepting the Mean Temperature of Air, the

curves, relatively to mean values, are in each month too high by the amounts given

in the table on page 23. These are, however, sensible only for the thermometers

'• within case " and " 1 inch deep."

The observations of these thermometers, as far as the end of 1859, have been

elaborately reduced by Professor J. D. Everett ; his memoii" on the subject is

printed as an Appendix ;to the Greenwich Observations, 1860. The tables now

presented include the results discussed by Professor Everett, with addition of those

for the years 1860 to 1873.

Table CXXXIII. gives for each thermometer the mean of the monthly means in

each year, the limits of the years being defined by the following considerations.

The examination of preceding tables has sufficiently shown that the wave of heat

travels downward from the highest thermometer to the lowest, in such a manner

that, whereas the highest temperature in the upper thermometers occurs near the

end of July, that in the lowest thermometer occurs near the end of November.

In order, therefore, to exhibit the downward path of a wave of heat spread over

the entire year, it is necessary in the successive steps downwards to adopt as com-

mencement of the year later and later times. It appeared that this might be done

with sufficient accuracy by adopting for the surface-thermometers and for the dej^th

of 3 • 2 feet, the beginning of January ; for the depth of 6 • 4 feet, the beginning of

February ; for the depth of 12-8 feet, the beginning of March ; and for the depth

of 25-6 feet, the beginning of May. The numbers in Table CXXXIII. have been

computed in conformity with these considerations, and show the temjieratures, at

different deptlis, on tlie mean of different years. The numbers in each vertical

column of Table CXXXIV. are formed by comparing in Table CXXXIII. each

number with the mean of all the numbers, for every thermometer. The inter-

pretation of the results contained in Tables CXXXIII. and CXXXIV. will be seen

more clearly in Plate X. The remark made on Plate IX. applies also to Plate X.,

but with this difference, that the curves for the " within case " and " 1 inch deep "

thermometers are, relatively to mean values, each too high by a constant amount,

which amount is, in each instance, the mean of the numbers given in the table on

page 23. But as the object of Plate X. is to show variations from year to year,

the slight relative displacement of the two curves is of no importance whatever.

The propagation of the waves of temperature downwards is interestingly shown in

Plate X. And the variations of temperature from year to year, as regards the four

deep sunk thermometers, appear to agree closely, so far as we have been able to

make comparison, Avith those found by Professor Smytli from observations of



Desceiption of Illustrative Plates. 25

similar thermometers at the Edinbm'gh Obsei'vatory. See Edinburgh Ohservations,

Vol. 14.

The mimbers in Tables CXXXV., CXXXVI., CXXXVII., CXXXVIII., CXXXIX.,
CXL., and CXLI., showing extremes of temperature, are simply extracted from

Tables CXXV., CXXVI., CXXVII., CXXVIII., CXXIX., CXXX., and CXXXI.

§ 9. Descrqytion of the Illustrative Plates.

Following the Tables are ten Plates. Plates I. and II. give copies of the photo-

graphic traces made by the Barometer and by the Dry-Bulb and Wet-Bulb

Thermometers respectively ; for the Barometer from 1869, Eebruaiy 25''. 0''. to

February 26*^. 0''., astronomical reckoning, or from February 25 at noon to Feb-

ruary 26 at noon, civil reckoning ; for the Dry-Bulb and Wet-Bulb Thermometers,

from 1865, August 1''. 1''. to August 2*^. 1 ''., astronomical reckoning, or from August 1,

1** p.m. to August 2, 1'' p.m., civil reckoning. The photographs for these days may
be taken as fair specimens of the ordinary photographs, after they have been

furnished with the various hand-ruled lines, to make them immediately available

for extract of the reading of the barometer or of either of the thermometers at every

hour, or oftener if required.

In the Barometer sheet the record commences near the middle of the sheet, and

proceeds towards the right hand, is continued from the left side, and terminates

near the middle of the sheet. The times marked against the trace show the places

of interruption of the trace by the attendant, wlio shuts off the light at convenient

times for the purpose of establishing the time scale. The small variations of the

barometer are very well shown. The line against which 29'" • 630 is written is the

instrumental base line, traced photographically as described at page 3, and the value

thus written against this line is that determined by combination of the ordinatcs,

measured for the times of the eye-observations, with the eye-readings of the

Standard Barometer. Another line, having in this case value 29'"^ • 5, is ruled, so

that the sheet may show on the face of it the instrumental barometric scale.

In the Thermometer sheet the white space below corresponds to that part of the •.

(^^^^

thermometer-tube through which the passage of light is interrupted by the mercury •
"'^^j

in the thermometer tube. The left-hand traces are those of the wet-bulb ther- '-~-».**L \/~Uah^

mometer, the right-hand traces those of the dry-bulb thermometer. Through the .cwva**^ *^/

dark part of the photographic trace will be seen the horizontal lines formed by the .^^^j j.v^^'^'--*'

fine wires indicating the scale of degrees on each thermometer. The vertical broad / a

Avhite lines show the interruptions in the photographic traces made by shutting off
\)

'

the light, the times of interruption and re-admission of the light being entered it^/\^^yi,

immediately below. A little lower on the sheet the eye-readings of the Standard
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Wet-Bulb and Dry-Bulb Thermometers are entered, the hours to which they refer

being indicated by dotted lines. The vertical Lines ruled in ink, for every hour,

are ruled through points determined by applying a scale of hours to the sheet, in

the manner explained at page 7. Among the . various ii-regularities of the outlines

of the photographic traces, two depressions will be remarked as more conspicuous

than others, at 4h. Om. and 23h. 20m. These correspond to showers of rain, which
are registered as occm-ring about 3h. 50m. and 23h. Om., the latter being the

heavier. [The edge of the di-y thermometer trace is not quite correctly represented

between lOh. and 16h., and in some copies, in both registers, the figm-es 50, 60,

and 70, indicating degrees, are not placed, as they should be, on the thicker white

lines. See page 6.]

The diagrams on Plates III. to X. simply exhibit, in a graphical form, numbers
given in the Tables. Proper references to or explanations of these plates will be

found at the places where the corresponding tables are described. It is proper to

remark that, in some of these diagrams, the ordinate of the last point of the curve

at the terminating midnight does not correspond with that of the first point at the

initial midnight. The reason is, that the collection of a complete group of observations

under a special cii-cumstance, as for instance, with the wind blowing in a definite

dii-ection, implies that the first of these observations has started from a different

anterior special cii-cumstance, and the atmospheric state does not instantly change
from that which is peculiar to the anterior circumstance, to that which is peculiar

to the following circumstance ; and therefore, the very first observations are

influenced thereby. It may happen also that the very last observations are

influenced by the approach of the next coming circumstance.

§ 10. Coticludmg Remarks.

In a subject so complicated as Meteorology, where indications of one class (as

temperature) arc imdoubtedly affected by those of several other classes (as season,

force and direction of wind, barometric pressm-e, rain, &c.), and each of these is

affected by all the others ; and not only by the existence of others, but also by the

cii'cvimstances of the beginning and ending of their action ; it is impossible to say

what series of reductions may be considered as fairly exhaustive. All that has

been attempted here, is to make those reductions of the barometrical and ther-

momctrical observations which in the fii'st instance are most obvioiisly necessary.

The meteorological stores, however, of the Royal Observatory are very rich, and

may well be trusted for the supply of materials for givmg answer to almost any

question, as regards the phenomena at a particular i^lace, that can arise in

Meteorology. . /
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In the work now brought to a close, the extraction, from the Photographs, of all

the fundamental numbers on which the printed tables depend, 'the severe examina-

tion for errors, the divisions of the tables required for the different groupings, the

formation and verification of the means, and in fact the whole of the heavier work,

as regards the Thermometric Eeductions, was performed by or under the immediate

superintendence of James Glaish£r;,_Esq., F.R.S., late Superintendent of the

Magnetical and Meteorological Department of the Royal Observatory. Other parts,

of a somewhat lighter character, have been added by William Ellis, Esq.,

Mr. Glaisher's successor in office. The Barometric Reductions were commenced

in the last few months of Mr. Glaisher's term of office, and have been continued

and brought to a conclusion by Mr. Ellis. Valuable assistance has been given

throughout by William C. Nash, Esq., Assistant in the Magnetical and Meteoro-

logical Department, who also made the drawings of the curves for the engraver.

I trust that the whole work may be considered as a model of accm-acy on a very

lar^e scale.

'^^.^
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ADDENDUM.

Note on the Exposure of the Standard Dry-Bulb and JVct-BidJj Thermometers.

It seems proper to descriloe briefly the manner of exposure of the standard diy-

bulb and wet-bulb thermometers used for eye observations, referred to at page 5,

and further spoken of at pages 8 and 22 ; since the process of correction of the

indications of the jihotographic dry-bulb and wet-bulb thermometers, described at

page 8, is equivalent to giving their indications in terms of the standard dry-bulb

and wet-bulb.

On a post, firmly fixed in the ground, a frame I'evolves, consisting of a horizontal

board as base, of a vertical board projecting upwards from it, connected with one

edge of the horizontal board, and of two parallel inclined boards (separated about

three inches), connected at the top with the vertical board and at the bottom with

the other edge of the horizontal board, the outer inclined board being covered witii

zinc. The air passes freely between all these boards. The standard dry-bulb and

wet-bulb thermometers are attached to the outside and near the center of the

vertical board ; their bulbs are about four feet above the ground, and project al)out

three inches below the horizontal board. Above the thermometers is a small

projecting roof to protect them from rain. The frame is always turned so as to

jjresent its inclined side towards the sun. It is presumed that the thermometers are

thus* sufTiciently shielded, without interrupting the free circulation of air around

their bulbs. The position of the stand was slightly shifted in the year 18G3, as

mentioned on page 5.



INDEX TO TABLES AND PLATES.

(A.) Taules containing Results DEDurun from the Observations of the Barometer,

1854 TO 1873.

PAGE

Table I. Jlean Reading of the Barometer at every hour of the day, in separate years, with yearly and

hourly means ; for the month of Januart/ 2

Table II. The same for the month of February 2

Table III. The same for the month of 3/arc/j 4

Table IV. The same for the month of April 4

Table V. The same for the month of May 5

Table VI. The same for the month of June g

Table VII. The same for the month of Jidy g

Table VIII. The same for the month of August §

Table IX. The same for the month of September 10

Table X. The same for the month of October 10

Table XI. The same for the month oi November 12

Table XII. The same for the month of Z)c(;emScr • 12

Table XIII. Mean Reading of the Barometer at every hour of the day, in separate months, throuo-h

the whole range of years ; with yearly and monthly means 14

Table XIV. Mean Diurnal Inequality of the Barometer, in separate months and for the year, through

the whole range of years 1 ,3
-yC, (l^C-Oy^^

Table XV. Maxima and Minima of the Diurnal Inoqunlity of the Barometer in separate months, and

for the year, with hours of occuncnco \q

Table XVI. Approximate Times of the day, in separate months, at which tlie ]\Ican Barometer

Reading coincides with the Mean Reading for the Month irj

Table XVII. Mean Reading of the Barometer in each month, in separate years, with yearly and

monthly means, and difference of each yearly mean from the mean of the whole ... 17

Table XVIII. Extremes of the Mean Monthly Reading of the Barometer in each mouth, during- the

whole period, with the years of occurrence, and difference between the greatest and

least values 1

7

Table XIX. Mean Reading of the Barometer at every hour of the day, in separate years ; with vrarlv

and hourly means 13

Table XX. Mean Diurnal Inequality of the Barometer, in separate years, and for the whole period . 18 •it" X lXA-c.
Table XXI. Mean Reading of the Barometer on every day of the year, through the whole range of /

.vcars 20 MiJma-, ^

Table XXII. ^Mcans, for periods of five days, of the Mean Daily Readings of the Barometer contained

in Table XXI 20

'I'able XXIII. List of days on which the JViiid blew, throughout the dav, from ench of the ci'/lit

]irineipal points, during the period 1869-1873 21

Table XXIV. Mean Reading of the Barometer at every hour of the day, in separate niotiths, lluoncrli

the whole range of years, with yearly and monthly means, during prevalence of

North Wind 24

Table XXV. The i<ame during prevalence of ^Vo;'//(-/:,V/.<< Wind 24



30 Index to Tables akd Plates.

PAGE

Table XXVI. The same (hiring prevalence of East Wind 25

Table XXVII. The same during prevalence of South-East Wind 25

Table XXVIII. The same during prevalence of South Wind 26

Table XXIX. The same during prevalence of Smith- JVcst Wind 26

Table XXX. The same during prevalence of JVest Wind 27

Table XXXI. The same during prevalence of North- West Wind 27

Table XXXII. Mean Reading of the Barometer at every hour of the day, for separate directions of

the wind (not separated by months), through the whole range of ye^irs, with mean

for each direction of wind 28

Table XXXIII. Mean Diurnal Inequality of the Barometer for separate directions of the wind,

through the whole ranse of years 28

Table XXXIV. Mean Reading of the Barometer in separate months, under all atmospheric circum-

stances, and for each direction of wind, through the whole range of years .... 29

Table XXXV. Excess of the Mean Reading of the Barometer in separate months, for each direction

of wind, above the mean under all atmospheric circumstances, through the whole

range of years 29

Table XXXVI. Mean Reading of the Barometer at every hour in successive Lunar Months durin"

the year, through the whole range of years 30

Table XXXVII. Mean Diurnal Inequality of the Barometer in successive Lunar Months during the

year, through the whole range of years . 30

(B.) Tables containing Results DEDrcED feom the Observations of the Drt-Bulb and

Wet-Bulb Thermometers, 1849 to 1868.

Table XXXVIII. Mean Temperature of the Air at every hour of the day, in separate years, with

yearly and hourly means, for the month of January 32

Table XXXIX. The same for the month of February 32

Table XL. The same for the month of March 33

Table XLl. The same for the month of April 33

Table XLII. The same for the month of May 34

Table XLIII. The same for the month of June 34

Table XLIV. The same for the month of July 35

Table XLV. The same for the month of Augtist 35

Table XLVI. The same for the month of September 36
Table XLVII. The same for the month of October 35
Table XLVIII. The same for the month of November 37

Table XLIX. The same for the month of December 37

Table L. Mean Temperature of the Air at every hour of the day, in separate months, throufli the

whole range of years, with yearly and monthly means 38

Table LI. Mean Diurnal Inequality of the Temperature of the Air, in separate months, through the

whole range of years 38

Table LII. Mean Temperature of the Air in each month, in separate years, with yearly and monthly

means, and difference of each Mean Annual Temperature from the mean of the whole 39
Table LIIl. Mean Temperature of Evaporation at every hour of the day, in separate years, with

yearly and hourly means, for the month of January 39
Table LIV. The same for the month of February 40
Table LV. The same for the month of March 40



Index to Tables and Plates. 31

PAGE

Table LVI. The same for the month of April 41

Table LVII. The siime for the month of iJ/«y 41

Table LVIII. The same for the month of June •
. . 42

Table LIX. The same for the month of Jult/ 42

Table LX. The same for the month of August 43

Table LXI. The same for the month of September 43

Table LXII. The same for the month of October 44

Table LXIII. The same for the month of November 44

Table LXIV. The same for the month of December 45

Table LXV. Mean Temperature of Evaporation at every hour of the day, in separate months, through

the whole range of years, with yearly and monthly means 45

Table LXVI. Mean Diurnal Inequality of the Temperature of Evaporation, in separate months,

through the whole range of years 46

Table LXVII. Mean Temperature of Evaporation in each month, in separate years, with yearly and

monthly means, and difTerence of each Mean Annual Temperature from the mean

of the whole 46

Table LXVIII. Mean Temperature of the Dew Point at every hour of the day, in separate months,

through the whole range of years, with yearly and monthly means 47

Table LXIX. Mean Diurnal Inequality of the Temperature of the Dew Point, in separate months,

through the whole range of years 47

Table LXX. Mean Temperature of the Dew Point in each mouth, in separate years, with yearly and

monthly means 48

Table LXXI. ileau Temperature of the Air at every hour of the day, in each quarter, thi-ough the

whole range of years, with quarterly means 48

Table LXXII. Mean Temperature of Evaporation at every hour of the day, in each quarter, through

the whole range of years, with quarterly means 48

Table LXXIII. Mean Temperature of the Dew Point at every hour of the day, in each quarter,

through the whole range of years, with quarterly means 48

Table LXXIV. Mean Temperature of the Air in each quarter, in separate years, with quarterly

means 49

Table LXXV. Mean Temperature of Evaporation in each quarter, in separate years, with quarterly

means 49

Table LXXVI. Mean Temperature of the Dew Point in each quarter, in separate years, with quarterly

means 49

Table LXXVII. Mean Temperature of the Air on every day of the year, through the whole range
{^{y(^J^

of years 49 -''

Table LXXVIII. List of Waves of High and Low Mean Temperature during the period 1849-1868 .50

Table LXXIX. For Waves of High Mean Temperature. Mean Temperature of the Air at every

hour of the day, in separate years, with yearly and hourly means 54

Table LXXX. For Waves of High Mean Temperature. Mean Temperature of Evaporation at

every hour of the day, in separate years, with yearly and hourly means .... 54

Table LXXXI. For Waves of Loio Mean Temperature. Mean Temperature of the Air at every hour

of the day, in separate years, with yearly and hourly means 56

Table LXXIII. For Waves of Loiv Mean Temperature. Mean Temperature of Evaporation at eveiy

hour of the day, in separate years, with yearly and hourly means 56

Table LXXXIII. list of Waves of High and Low Mean Atmospheric Pressure during the period

1849-1868 58



32 Index to Tables and Plates.

PAGE

Table LXXXIV. For Waves of Hir/h Mean Atmospheric Pressure. Mean Temperature of the Air

at every hour of the day, in separate years, with yearly ami hourly means ... 62

Table LXXXV. For Waves of High Mean Atmospheric Pressure. Mean Temperature of Evapora-

tion at every hour of the day, in separate years, with yearly and hourly means . . 62

Table LXXXVI. For Waves of I^w Mean Atmospheric Pressure. Mean Temperature of the Air at

every hour of the day, in separate years, with yearly and hourly means .... 64

Table LXXXVII. For Waves of Low Mean Atmospheric Pressure. Mean Temperature of Evapora-

tion at every hour of the day, in separate years, with yearly and hourly means . . 64

Table LXXXVIII. List of days on which the A?7«rf blew, throughout the day, from each of the cirjht

;>r!«ci/j«/;>oi«/^, during the period 1849-1868 66

Table LXXXIX. Mean Temperature of the Air at every hour of the day, in separate months,

through the whole range of years, with yearly and monthly means, diirin,;,'

prevalence of North Wind 77

Table XC. The same during prevalence of iN'ortA-^a.sMVind 77

Table XCI. The same during prevalence of East Wind 78

Table XCII. The same during prevalence of South-East Wind 78

Table XCIII. The same during prevalence of South Wind 79

Table XCIV. The same during prevalence of &ikM-//'<;\sY Wiud 79

Table XCV. The same during prevalence of West Wind 80

Table XCVI. The same during prevalence of iW//t-/rci< Wind 80

Table XCVII. Mean Temperature of Evaporation at every hour of the d.ay, in seiiarate mniillis,

through the whole range of years, with yearly and monthly means, during prevalence

oi North Wind 81

Table XCVIII. The same during prevalence of jN"o;-//(-/;«,<< Wind 81

Table XCTX. The same during pi-evalence of East Wind 82

Table C. The same during prevalence of South-East Wind 82

Table CI. The same during prevalence of South Wind 83

Table CII. The same during prevalence of .^OM/Zi-Z^rcxMYind 8.3

Table cm. The same during prevalence of ffcst Wind 84

Table CIV. The same during prevalence of iV<jrM-?F('«^ Wind 84

Table CV. Mean Temperature of the Air at every hour of the day, for separate directions of the

wind (not separated by months), through the whole range of years; with mean for

each direction of wind 85

Table CVI. Mean Diurnal Inequality of the Temperature of the Air, for separate directions of the

wind, through the whole range of years » 85

Table CVII. Mean Temperature of Evaporation at every hour of the day, for separate directions of the

wind (not separated liy months), through the whole range of years ; with mean for

each direction of wind, and corresponding dew point tempeiature 86

Table CVIII. Mean Diurnal Inequality of the Temperature of Evaporation, for separate directions of

the wind, through the whole range of years 86

Table CIX. List of C/oiff/few or jVro;7/y fY«^f//cs« Days during the period 1849-1868 87

Table ex. List of Completely Overcast Days during the peiiod 1849-1868 ......... 83

Table CXI. During Cloudless periods. j\Iean Temperature of the Air at every hour of tiic dnj-, in

separate months, through the whole range of years ; with yearly and monthly means 91

Table CXll. During Cloudless periods. Mean Diurnal Inequality of the Temperature of the Air, in

separate months, through the whole range of years 91



Index to Tables and Plates. 33

PAGE

Table CXIII. During Cloudless periods. Mean Temperature of Evaporation at every hour of the day,

in separate months, through the whole range of years ; with yearly and monthly

means 92

Table CXIV. During Cloudless periods. Mean Diurnal Inequality of the Temperature of Evapora-

tion, in separate months, through the whole range of years 92

Table CXV. During Overcast periods. Mean Temperature of the Air at every hour of the day,

in separate months, through the whole range of years ; with yearly and monthly

means 93

Table CXVI. During Overcast periods. Mean Diurnal Inequality of the Temperature of the Air, in

separate months, through the whole range of years 93

Table CXVII. During Overcast periods. Mean Temperature of Evaporation at every hour of the day,

in separate months, through the whole rauge of years ; with yearly and monthly

means 94

Table CXVIII. During Occrcasi periods. Mean Diurnal Inequality of the Temperature of Evapora-

tion, in separate months, through the whole range of years 94

Table CXIX. Mean Temperature of the Air in separate months, under all atmospheric circum-

stances, for each direction of wind, and for cloudless and overcast periods, through

the whole range of years 95

Table CXX. Excess of the Mean Temperature of the Air in separate mouths, for each direction of

wind, and for cloudless and overcast periods, above the mean under all atmospheric

circumstances, through the whole range of years 95

Table CXXI. Extremes of the Mean hourly Temperatures of Air and Evaporation in each month,

through the whole range of years, with the hours of occurrence 95

Table CXXII. Extremes of the Mean monthly Temperatures of Air and Evaporation in each month,

during the whole period, with the j'ears of occurrence 96

Table CXXIII. Extremes of the Mean hourly Temperature of the Dew Point in each mouth, through

the whole range of years, with the hours of occurrence 96

Table CXXIV. Extremes of the JMean hourly Temperatures of Air and Evaporation through the

whole range of years, with the hours of occurrence, for :

—

(ff.) Waves of Temperature ;

(b.) Waves of Atmospheric Pressure ;

(c.) Days defined by the direction of the wind ;

(rf.) Cloudless Days
; ^^

(e.) Overcast Days 96 ^ OA^tT

(C.) Tables containing Results referring to Eartu Temperature, 1847 to 1873.

Table CXXV. Mean Temperature of the Air in each month during the whole period, as deduced

from eye observations, with yearly, quarterly, and monthly means 100

Table CXXVI. Mean Temperature at noon within the case covering the deep sunk thermometers, in

each month, during the whole period, with yearly and monthly means .... 100

Table CXXVII. Mean Temperature at noon 1 inch below the surface of the soil, in each month, during

the whole period, with yearly, quarterly, and monthly means 101

Table C'XXVIII. Mean Temperature at noon 3 '2 feet below the surface of the soil, in each mouth,

during the whole period, with yearly and monthly means 102

Table CXX IX. The same 6-4 feet below the surface of the soil 102

Table CXXX. The same 12-8 feet below the surface of the soil 103

Tabic C'XXXI. The same 25 • 6 feet below the surface of the soil 104

e



/

34 Index to Tables axd Plates.

PAGE

Table CXXXII. Mean Temperature in each month through the whole range of years, in the Air ; and

Mean Temperature at noon, within the case covering the deep sunk thermometers,

and at depths below the surface of the soil of 1 inch, 3'2 feet, 6'4 feet, 12'8 feet,

and 25 6 feet, with yearly means 104

Table CXXXIII. Collection of separate yearly means for all the conditions of temperature above men- \^
tioned, with means of yearly means 105

Table CXXXIV. Excess of eiich separate yearly mean above the mean of the 3C'aily means, for the

same temperatures 105

Table C'XXXV. Extremes of monthly mean temperatures of the Air in each year, with month of

occurrence 106

Table C'XXXVI. Extremes of monthly means of noon temperatures, in the case which covers the deep

sunk thermometers, in each year, with month of occurrence 106

Table CXXXVII. The same 1 inch below the surface of the soil 106

Table CXXXVIII. The same 3-2 feet below the surface of the soil 107

Table CXXXIX. The same 6 • 4 feet below the surface of the soil 107

Table CXL. The same 12' 8 feet below the surface of the soil 107

Table CXLI. The same 25 6 feet below the surface of the soil 108

(D.) List of Plates.

Plate I. Copy of the Photographic Record of the changes of the Barometer at the Royal Observatory,

Greenwich, from 1869, February 25'^. O^. to February 26''. OK (Astronomical reckoning).

Plate II. Copy of the Photogi'aphic Record of the changes of the Web-Bulb Thermometer and Dry-Bulb

Thermometer at the Royal Observatory, Greenwich, from 1865, August l\ l^. to

August 2^. V'. (Astronomical reckoning).

Plate III. Curves representing the Diurnal Changes of the Barometer in each month, and also for the year,

from the Mean of Observations, 1854 to 1873.

Plate IV. Curves representing the Diurnal Changes of the Barometer under the influence of diflerent winds,

referred to eight points of Azimuth, from the Mean of Observations, 1854 to 1873.

Plate V. Curves representing the Diurnal Changes of the Mean Temperature of the Air, of Evaporation,

and of the Dew Point ; of the Mean Temperature of the Air in Waves of High and Low Mean

Temperature ; and of the Mean Temperature of the Air in Waves of High and Low Mean

Atmospheric Pressure ; from the Mean of Observations, 1849 to 1868.

Plate VI. CuiTes representing the Diurnal changes of the JNIean Temperature of the Air, of Mean

Temperature of Evaporation, and of ]\Iean Temperature of the Dow Point ; in Quarterly

Periods, from the Mean of Observations, 1849 to 1868.

Plate VII. Curves of Quarterly Means of Temperature of the Air, of Evaporation, and of the Dew Point,

for each Year, 1849 to 1868.

Plate VIII. Curves representing the Diurnal Changes of tlie Mean Temperature of the Air under the

influence of diflerent winds, referred to eight points of Azimuth ; also the Mean Temperature

of the Air, with a Cloudless Sky, with Overcast Sky, and under all circumstances, from the

Mean of Observations, 1849 to 1868.

Plate IX. Changes through the Year of the Mean Tempci ature of the Air and of the Temperature at

diflerent depths below the surface of the soil, from the Mean of Observations, 1847 to 1873.

Plate X. Mean Annual Temperature of the Air, and Temperatures at diflerent depths below the surface of

the soil, for each year, 1847 to 1873. The years being supposed to commence for the depths

6-4 feet, 12*8 feet, and 25 "6 feet, with February, March, and May, respectively.



KOYAL OBSERVATORY, GREENWICH.

E S U L T S

OF THE

OBSERVATIO^Tg q^ ^HE BAEOMETER.

1854 TO 1873.

[All absolute barometric values contained in these Tables are corrected for temperature by

reduction to 32° Fahrenheit. The values refer to a j^osition lohich is considered to be

1^2 feet above the 3Iean Level of the Sea.)



Results of the Obseevatioxs of the Barometer



MADE AT THE KOTAL ObSEKVATOEY, GREENWICH, 18.54 TO 1873.



Results of the Observations of the Barometer



MADE AT THE ROVAL OBSERVATORY, GrEEXWICII, ISO'l TO 1873.

in each Yeaii from 1 854 *" ' ^7^' f*^'" ^^^ JIontii of Makcii.



Results of the Observations of the Barometer



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1854 TO 1873.

in each



Results of the OESERVATinxs of the BarometePv



MADE AT THE EOYAL OBSERVATORY, GREENWICH, 1854 TO 1873.

in each Yeau from 1804 to



10 Results of the Observations of the Baeometer



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1854 TO 1873. 11

in each Year from 1 864 to



12 Results of the Observations of the Barometer



MADE AT THE RoYAL OBSERVATORY, GREENWICH, ISo-l TO 1873. 13
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u Results of the Observations of the Barometer

Table XIII.

—

Monthly Mean Readixg of the Baeojieter at every Houk of the Day through the Range of Yeaes 1854 to 1873.

Hour.
Greenwich
Mean Solar
Time (Civil

reckoning).

January.

Midnight

i^. a.m.

Noon

i^. p.m.

Means

297323

297272

297266

297240

297207

297172

29716+

297195

297262

297338

297398

297406

297318

297234

297207

297243

297278

297312

297343

297373

297382

297380

297374

297362

February.

297294

29-8348

29-8326

29-S302

29-8256

29-8230

29-8229

29-8232

29-8275

29-8347

29-8398

29-8431

29-8402

29-8402

29-83o5

29-8238

29-8209

29-8210

29-8239

29-8302

29-8353

29-83-3

29-8400

29-8405

29-8404

29-8319

29-7017

29-7298

29-7254

297191

29-7167

29-7 153

29-7177

29-7226

29-7266

29-7308

29-7327

29-7317

29-7286

29-7215

297144

29-7093

29-7067

29-7073

297119

29-7175

29-7222

29-7270

29-7280

29-7280

297217

April.

29-8089

29-8061

29-8023

297993

29-7973

29-7975

29-8024

29*8075

29-8113

29-8153

29-8163

29-8138

29-8099

29-8062

29-7998

29-7934

29-7909

29-7903

29-7919

29-7976

29-8062

29-8107

29-8129

29-8134

29-8041

5Iay.

29-7880

297841

29-7813

297777

29-7767

29-7773

29-7800

29-7820

297844

29-7862

29-7839

29-7817

29-7784

29-7738

29-7699

29-7662

29-7632

29-7616

29-7627

29-7668

29-7741

297829

29-7867

29-7870

297772

29-8363

29-8333

29-8296

29-8266

29-8267

29-8276

29-8304

29-8344

29-8079

29-8386

29-8378

29-8362

29-8327

29-8282

29-8248

29-8204

29-8174

29-8148

29-8162

29-8188

29-8246

29-8351

29-8378

29-8392

29-8293

July.

29-8171

29-8136

29-8099

29-8064

29-8069

29-8067

29-8089

29-8128

29-8163

29-8173

29-8169

29-8166

29-8126

29-8086

29-8055

29-8016

29-7980

297947

297945

297979

29-8038

29-8126

29-8168

29-8166

September. November.

29-8087

29-8069

29-8026

29-7985

297946

29-7921

29-7933

297977

29-8020

29-8066

29-8098

29-8099

29-8074

29-8027

29-7986

29-7960

29-7903

297877

29-7853

29-7866

29-7906

297989

29-8064

29-8080

29-8089

29-7990

In.
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Table XIV.



10 Resui-ts ok the Obsekvatioxs of the Barometer

Table XV.

—

Maxima and Minima of the M
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Taule XVII.—Mean Reading of the Baeometer in each IMonth, as



18 Results of the Observations of the Barometer
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Results of the Observations of the Barometer

Table XXL—
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Table XXIII.

—

List of Days on which the Wind blew THROuanouT the Day from each Direction, referred to Eight



22 Results of the Observations of the Barometer

Table XXIII.—List of Days on which the Wind blew thkoughodt tue Day from eacu Dieection—coM/«>»^er/.



MADE AT THE KOYAL OBSERVATORY, GREENWICH, 1854 TO 1873. 23



24 Results of the Observations of the Barometer

Table XXIV.—
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Table XXVI Monthly Mean Reading of the Barometer at every Hour



26 Results of the Observations of the Barometer

Table XXVIII.—
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Tadle



28 Results of the Observations of the Barometer

Table XXXII.-:\Ii



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1854 tO 1873. 29

Table XXXIV.

—

]Meax Ri-.ading of the Barometer ia each Month through the Raxge of Years 1864 to 1873, under all

Atmospheric Circumstances, and with each Wind.

Hour.
Green\Ficb
Mean Solar
Time (CivU
ckoning).

January. February. , March. April. May. July. ISeptember. October. November. December, Yearly
Mean.

Under alH
Atmo-
spheric V



so Results of the Observations of the Barometer.

Table XXXVI.

—

Mean Reading
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Si Results of the Observatioxs of the Dry-Bulb and Wet-Bulb Thermometers

Table XLII.—^Ie.vx Tempekatuee of tlio Air at every Hour of the Day, in each Year fiom 1849 to 1868, for the Month of May.



J[ADE AT THE RoYAL OBSERVATORY, GrEEXWICH, 1840 TO 1SC8.

Table XLIV.—Mean Temperatuke of the Air at cveiy Hour of the Day, in each Year from 1849 to 1868, for the Moxtii of Jlly.



3G Results of the Observations of the Dry-Bulb and Wet-Bulb Thermometers

Table XLVI.—Mean Tempekatukk of the Aiit at every Hour of the Day, in each Yeau from 1849 to 1868, for the Montu of September.



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1819 TO 18G8.

1

Taule XL VIII.—ME.tN- Tempekaturic of the Aik at every Hour of the Day, in each Year from 1S49 to 1868, for the Month of November.



ss Eesults of the Obseryatioxs of the Dry-Bulu axd "Wet-Bulb Thermometers

Table L.—:M
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Table LII.—Mean Tejiperatore of the Am iu eacli jrosTii, as deduced from the Mean of the JIean Hourly Determinatioxs in each Moxtii.

1S49
iSoo

1 83

1

1802

1 833

1854.

i855
i856
iS57

1 858

1859
i860
1861

1862

1864
1 865

1868

Means

February April. Jlay. July-
Septem-

ber.

427
34-

1

43-0

41-1

39'3

•3+'9

39-2

36-8

37-9

40-5

39"5

36-8

4o'5

42'2

,

36'3

36'5

43-

1

34-6

37-6

38-94



40 Results of thk Observations of the Dry-Bulb and AVet-Bulb Thermometers

Table LIV.—;Meax Tr.MrEKATiKE of Evapokation at every llovu of tlie Day in each Yeau from 1849 to 1S68, for the Month of Februakv.
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Table LVI.—Me.vx TEMrEHAxuEE of Evaporation at every Houk of the Dat in each Year from 1849 to 1868, for the Month of April.



42 Results of the Observations of the Drv-Bulb and Wet-Bulb Thermometers

Table L\"11I—JIean Temperature of Evaporation at every Hour of the Day in each Year from 1 849 to 1 868, for the IMontii of Juxe.
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Tahle LX.—]Mean Tejipekature of Evapokation at every Houk of the Day in each Yeae from 1849 to 1868, for the Month of Au



u



1!



4C Results of the Observatioxs of the Dry-Bulb and Wet-Bulb Thermometers

Taule LXVI.—Monthly Mean Diurnal Inequality of the Tempekature of Evaporation through the Range of Years |
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Table



48 Results of the Observations of the Dry-Bulb and Wet-Bulb Thermometers

1
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50 Results of the Observations of the Dry-Bulb and Wet-Bulb Thermometers

Table LXXVIII.—List of Waves of High ami Low Mean Tempekatcke during the Period 1849 to 1868.

Days or groups of days in this Table marked f have been omitted in the reductions referring to the Temperature of the Air only, and

those maiked J in the reductions referring to the Temperature of Evaporation only.

Umits of Waves
of

High Temperature.

Days omitted

in the

Bedaetions.

Limits of Waves
of

Low Temperature.

Days omitted

in the

Keductions.

1849.

Limits of Waves
of

High Temperature.

Days omitted Limits of Waves
in the of

Beductions. 1 Low Temperature.

Days omitted

in the

Reductions.

i85l continued.
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Table LXXVIII.—List of Waves of High and Low Mean Tehepeeatuee—contimtcd.

Limits of Waves
of

High Temperature.

Days omitted
in the

Reductions.

Limits of Waves
of

Low Temperature.

Days omitted
in the

Reductions.

1 853 continued.

Sep. 28 to Sep. 29
Oct. 8 to Oct. 1

5

Oct. 21 to Nov. 8

Sep. 20 to Sep. 27
Sep. 3o to Oct. 7
Oct. 16 to Oct. 20
Nov. g to Jan. 6 Nov. 2 5,Dec.

8, 17 to ig.

1804.

Jan.



52 Results of the Observations of the DnY-BuLB axd Wet-Bult. Thermometers

Table LXXVIII.—List of Waves of High and Luw Mean Tejipkratcee—coutiuiud.

Limits of AVaves
of

High Temperature.

Days omitted ' Limits of Waves I Days omitted

in the of l
in the

Reductions. Low Temperature. Keductions.

iSSg.

Jan.

Jan.

Apr.
Apr.
May-
May :

Jun.
Jul.

Aug.
Aug.
Sep.

Sep.

Nov.
Nov.
Dec.
Dec.

to Jan. 5
to Mar. 29
to Apr. 1

1

to Apr. 29
to May 16

to Jun. 1

3

to Jun.

to Aug.
to Aug.
to Aug.
to Sep.

to Oct.

23
to Nov.
to Nov. 27

Apr. 6, 7.

May 24 to 29,

3i, Juu. 1.

Oct. o to 5,

1 3, 14.

Nov. 23.

5 to Dec. 8 Dec. 5 to 8

!4 to Jan. 27 Dee. 3i, Jan.

Jan.

Jan.

Mar.
Apr.
Apr.
May
Jun.

Juu.

Aug,
Aug.

I

Aug,
Sep.

Oct.

I

Nov.
Nov.

I

Dec.

2 to Jan. 3
6 to Jan. 9
3o to Apr. 1

12 to Apr. 24
3o to May 6

17 to May 23

14 to Jun. 21

29 to .Jul. I

9 to Aug. 10

i5 to Aug. 17

30 to Sep. 5

10 to Sep. 22

21 to Oct. 3

1

9 to Nov. 2 2

28 to Dec. 4
9 to Dec. 23

May 21, 22.

Sep. 14, 19,

20.

Oct. 21, 22.

Nov. 1 5, 22.

Dec. 1 to 4.

1S60.

Feb. 26 to Mar. 5

Mar. 1 6 to ilar. 2

1

Mar. 28 to Apr. 1

Apr. 5 to Apr. 8

Apr. 3o to iSIay 4

^lay 8 to Jlay 26

Oct. 5 to Oct. 7
Oct. 1 7 to Nov. I

Nov. 14 to Nov. 16

Nov. 27 to Dee. i3

Dec. 3o to Jan. 1

Mar. 3

1

Apr. I.
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Table LXXVIII.—List of Waves of High and Low Mean Tempekatuke—concluded.



54 Results of the Observations of the Dey-Bulb axd Wet-Bulb THEEitoMETERS



MADE AT THE ROTAL OBSERVATORY, GREENWICH, 18-19 TO 18GS. 55

iu each of the Years 184.9 *« 1868, for Waves of High MEA^



5G Results of the Observations of the Dry-Bulb axd Wet-Bulb Thermometers



JIADE AT THE ROYAL OBSERVATORY, GREENWICH, ISiO TO 1808. 67

in each of the Y



58 Results of the Observations of the Dry-Bulb axd Wet-Bulb Thermometers

Table LXXXIII.—List of Waves of High and Low Mean Atmospheric Pressuke during the Period 1849 to 1868.

Days or groups of days in this Table marked f liave been omitted in the reductions referring to the Temperature of the Air only, and

those marked J in the reductions referring to the Temperature of Evaporation only.

Limits of Waves
of High

Atmospheric Pressure.

Days omitted
in the

Reductions.

Limits of Waves
of Low

Atmospheric Pressure.

Days omitted
in the

Seductions.

1849.

Jan.

Jan.

Jan.

Mar.
Mar.
Apr.
ilay

May
Jun.
Jun.
Jul.

6 to

1 5 to

3o to

2 to

10 to

29 to

7 to

23 to

12 to

17 to

6 to

Jan. 7
Jan. 25
Feb. 19
Mar. 6

Mar. 24
May 2

May 1

3

Jun. 8

Jun. 14
Jul. 2

Jul. 16

Aug. I to Aug. 7
Aug. 18 to Aug. 26

Sep. 4 to Sep. 8

Sep. 14 to Sep. 22

Oct. 14 to Oct. 00
Nov. 7 to Nov. 1

2

Nov. 16 to Nov. 22

Nov. 26 to Dec. I

Dec. 9 to Dec. 1

2

Dec. 19 to Dec. 26

Dec. 3o to Jan. 3

Feb. 1 5, 19.

Mar. 6.

May 24.

July i|, 2t.
July 7, 8, 9,

1 5, 16.

Aug. I, 5, 6.

Aug. 18, 23J.

Oct. 29, 3o.

Nov. 28 to

Dec. I.

Dec. 9, 10.

Jan. 3 to Jan. 5

Jan. 8 to Jan. 14
Jan. 26 to Jan. 29
Feb. 20 to Mar. i

Mar. 7 to Mar. 9
Mar. 20 to Apr. 28

Jlay 3
May 14
Jun. 9
Jun. 10

Jul. 3
Jul. 17
Aug. 8

Aug. 27
Sep. 9
Sep. 23
Oct. 3

1

to May 6

to May 22

to Jun. 1

1

to Jun. 1

6

to Jul. 5

to Jul. 3

1

to Aug. 1

7

to Sep. 3
to Sep.

to Oct.

to Nov,

i3

Nov. i3 to Nov. 1

5

Nov. 23 to Nov. 25
Dec. 2 to Dec. 8

Dec. 1 3 to Dec. 18

Dec. 27 to Dec. 29

Jan. 3 to 5.

Feb. 20 to 22.

Apr. 5J, 1 5,

22.

May 6.

May lo^.

Jul. 3 to 5J.
Jul. 28 to 3o.

Aug. 9, 17.

Sep. I.

Sop. 28.

Oct. 3i,

Nov. I.

Dec. 2 to 8.

Jan.
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Tablk LXXXIII.—List of Wa\'es of High and Low M]';an Atmospiiekic Peesscee—continued.

Limits of Waves
of High

Atmospheric Pressure.

Days omitted
in the

Reductions.

Limits of Waves
of Low

Atmospheric Pressure.

Days omitted

in the

Reductions.

1 853 continued.

Oct. 29 to Nov. 12

Nov. 1 7 to Dec. 1

1

Dec. 21 to Dec. 29

Nov. 25,

Dec. 8.

Oct. 5 to Oct. 2

1

Oct. 25 to Oct. 28

Nov. 1 3 to Nov. 16

Dec. 12 to Dec. 20

Dec. 3o to Jan. i5

Dec. 1 7 to 1 9.

1854.

Jan. 16

Feb. 21

Apr. 23
May 10

Jun. 4
Jun. 21

Jul. 16

Aug. 4
Aug. 17

to Feb. 16

to Apr. 19
to Apr. 26

to May 20
to Jun. 9
to Jun. 24
to Jul. 3o
to Aug. 1

2

to Sep. 1

1

Sep. 18 to Oct. 3
Oct. 7 to Oct. 16

Oct. 27 to Nov. i3

Nov. 19 to Nov. 20

Dec. 2 to Dec. 4
Dec. 10 to Dec. i5

Dec. 28 to Jan. 28

Aug. 19, 20,

Sep. 7t, 8.

Sep. 21, 22.

Feb.

Apr.
Apr.

May
Jun.
Jun.
Jul.

Aug.
Sep.

Oct.

Oct.

Nov.
Nov.
Dec.

Dec.

17 to

20 to

27 to

21 to

10 to

25 to

3 1 to

i3 to

12 to

4 to

17 to

14 to

21 to

5 to

16 to

Feb. 20

Apr. 22

May 9
Jun. 3
Jun. 20
Jul. i5

Aug. 3
Aug. 16

Sep. 17

Oct. 6

Oct. 26

Nov. 18

Dec. I

Dec. 9
Dec. 27

Jun. 10 to 12.

Dec. 17 to 20.

Mar. 28 to Apr. 2

Apr. 5 to Apr. 8

Apr. 14 to May 2

May 1 7 to ^May 1

9

Jun. 8 to Jun. 1

2

Jun. 17 to Jul. 7

Jul. 2 1 to Jul. 20

Aug. 10 to Aug. 18

Aug. 25 to Sep. 27

Oct. 1 8 to Oct. 24
Nov. 4 to Nov. 6

Nov. 1 1 to Dec. 3

Dec. 9 to Dec. 20

Dec. 00 to Dec. 3i

Jun. 19, Jul.

5 to 7.

Jul. 2 1 to 23.

Aug. 18.

Aug. 3o,

Sep. 6.

Jan. 29 to Mar. 27
Apr. 3 to Apr. 4
Apr. 9 to Apr. i3

May 3 to May 16

May 20 to Jun. 7

Jun. i3 to Jun. 16

Jul. 8 to Jul. 20

Jul. 24 to Aug. 9
Aug. 19 to Aug. 24
Sep. 28 to Oct. 17
Oct. 25 to Nov. 3
Nov. 7 to Nov. 10

Dec. 4 to Dec. 8

Dec. 21 to Dec. 29

May 1 5, 16.

May 24 to

27, 29, 3o,

Jun. 2.

Jul. 12, i3,

i6, 20.

Aug. 5 to 7.

Aug. 19.

Nov. I to 3.

1 856.

Jan. 1 1 to Jan. 16

Jan. 3 1 to Feb. 10

Feb. 2 1 to Mar. 1

6

Mar. 20 to Apr. i

Apr. 1 5 to Apr. 20
JMay 2 to May 5

May 8 to jMay 10

Jun. 3 to Juu. 1

1

Jan. I to Jan. 10

Jan. 17 to Jan. 3o
Feb. 1 1 to Feb. 20
Mar. 1 7 to Mar. 1

9

Apr. 2 to Apr. 14
Apr. 24 to May i

Jun. 5, 6. , May 6 to May 7

Apr.

May
3o,

Limits of Waves
of High

Atmospheric Pressure.

Days omitted

in the

Reductions.

Limits of Waves
of Low

Atmospheric Pressure.

Days omitted

in the

Eeductions.

1 856 continued.

Jun.

Jul.

Jul.

Aug.
Sep.

Sep.

Oct.

Nov.
Dec.

Dec.

Dec.

2 1 to Jul. 6

1 7 to Jul. 2

1

26 to Aug. 7
1 2 to Aug. 1

5

2 to Sep. 4
1 1 to Sep. 1

6

5 to Nov. 9

14 to Nov. 25

I to Dec. 4
1

5

to Dec. 23

29 to Jan. 1

Jun. 26, 27.

Jul. 21.

Aug. 3, 4.

Oct. 19 to 21

:\Lay

Jun.
Jul.

Jul.

Aug.
Aug.
Sep.

Sep.

Nov.
Nov.
Dec.

Dec.

1

1

to

12 to

7 to

22 to

8 to

16 to

5 to

17 to

10 to

26 to

5 to

24 to

Jun. 2

Jun. 20
Jul. 16

Jul. 25
Aug. 1

1

Sep. I

Sep. 10

Oct. 4
Nov. 1

3

Nov. 3o
Dec. 14
Dec. 28

May II, 12.

Jun. 1 5 to 18

Dec. 8, 9.

1857.

Jan.

Jan.

I'eb.

Feb.

Apr.
May
May
Jun.

Jul.

Aug.
Aug.
Sep.

Oct.

Oct.

Nov.
Nov.

5 to Jan. 9
14 to Jan. 19

4 to Feb. 6

1

1

to Mar. 5

1 7 to May 8

12 to May 19

29 to Jun. 6

12 to Jun. 27
1 1 to Aug. 4

I o to Aug. 1

2

17 to Aug. 3o

14 to Oct. 3

I I to Oct. 1

7

23 to Nov. I

6 to Nov. 22

28 to Jan. 3i

Feb.



CO Results of the Observations of the Dry-Bulb axd Wet-Bulb Thermometers

Table LXXXIII.

—

List of \Yaves of High and Low Mean AxMOsrnEiuc Puesslke—continued.

Limits of Waves
of Hi«rli

Atmospheric Pressure.

Days omitted

in the

Reductions.

Limits of Waves
of Ix)w

Atmospheric Pressure.

Days omitted
in the

Reductions.

1859.

Feb.

Mar.
:\Lir.

May
May
Juii.

Jul.

Sep.

Oct.

Nov.
Dec.

Dec.

1 3 to Mar. 10

19 to Mar. 25

3i to Apr. 7
5 to May 16

2 1 to May 26

17 to Jul. 17

24. to Aug. 23
10 to Sep. 12

1 to Oct. 8

9 to Nov. 28

2 to Dec. 3

7 to Dec. 1

5

Apr. 6, 7.

May 2 1 to 26.

Oct. 3 to 5.

Nov. 1 5 to 2 3.

Dec. 2, 3.

Dec. 7, 8.

Jan. 23 to Feb. 1

2

Mar. II to Mar. 18

JIar. 26 to ^Lir. 3o
Apr. 8 to !^Lay 4
May 17 to ]May 20

May 27 to Jun. 16

JuL 18 to JuL 23
Aug. 24 to Sep. 9
Sep. 1 3 to Sep. 3o

Oct. 9 to Nov. 8

Nov. 29 to Dec.
Dec. 4 to Dec.
Dec. 16 to Jau.

May 27 to 29,

3i, June I.

Sep. 14, 19,

20.

Oct. 1 3, 14,

21, 22.

Dec. I.

Dec. 4 to 6.

Dec. 3i,

Jan. I.

i860.

Jan.

Feb.

Feb.

Feb.

JIar.

Apr.
Apr.

]\Liy

Jun.

Jul.

Sep.

Sep.

Oct.

Nov.
Dec.

7 to Jan. 1

7

2 to Feb. 18

22 to Feb. 25

29 to Mar. 9
16 to !Mar. 19
1 1 to Apr. 19
20 to ]\Iay 6

20 to May 24
3o to Jul. 12

29 to Aug. 2

3 to Sep. 1

2

29 to Oct. 10

20 to Nov. 10

1 8 to Nov. 20

1 2 to Dec. 1

5

Apr. ig.

Apr. 28 to

^lay 2,

May 5.

Sep. 3.

Jan. 1 8 to Feb. i

Feb. 19 to Feb. 21

Feb. 26 to Feb. 28
Mar. 10 to Mar. i5

Mar. 20 to Apr. 10

Apr. 20 to Apr. 24
May 7 to !^L^y 19

May 25 to Jun. 29

Jul. i3 to Jul. 28
Aug. 3 to Sep. 2

Sep. 1 3 to Sep. 28
Oct. 1 1 to Oct. ig

Nov. 1 1 to Nov. 1

7

Nov. 21 to Dec. 1

1

Dec. 16 to Jan. i

Mar. 3i,

Apr. I.

Apr. 20.

May 7 to 12.

17, 18.

]May 25, 26,

Jun. 1 1 to

1 3.

Jul. 1 5, 16.

Aug. 7,

Sep. 2.

Dec. 24, 25,

28 to 3i.

Jan. 2 to Feb. 4

Feb.

Mar,
Mar.
Apr.

25 to Feb. 27

4 to Mar. 9

14 to Mar. 1

6

5 to -May 7

May i3 to Jun. 6

Jun. 1 1 to Jun. 19
Jul. 28 to Sep. I

Jan. 4, 8
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Taule LXXXIII.—List of Waves of High and Low Mean Atmospiiepjc Pkessuee—concluded.

Limits of Waves
of High

Atmospheric Pressure.

Days omitted

in the

Reductions.

Limits of Waves
of Low

Atmospheric Pressure.

Days omitted

in the

Reductions.

Limits of Waves
of High

Atmospheric Pressure.

Days omitted
in the

Reductions.

Limits of Waves
of Low

Atmofspheric Pressure.

Days omitted

in the

Eeductions.

1864.

:Mar.

Apr.
Apr.
May

Juii.

Jul.

Jul.

Aug.
Sep.

Oct.

Nov.
Dec.

1 4 to Feb. 1

9

1

2

to Mar. 1

7

2 to Apr. 10

17 to May 1

1

3

to May 29

17 to Juu. 29

4 to Jul. 20

29 to Aug. 17

24 to Aug. 29
20 to Oct. 10

00 to Nov. 10

29 to Dec. 6

22 to Dec. 29

Apr. 17.

May 20, 25,

26.

Juu. 20, 21.

Jul. 5, 6.

Feb.

Feb.
Mar.
Apr.
May
May
Juu.
Jul.

Aug.
Aug.
Oct.

Nov.
Dec.
Dec

7 to Feb. 1

3

20 to Mar. II

1 8 to Apr. I

14 to Apr. 16

2 to May 12

3o to Jun. 16

3o to Jul. 3

21 to Jul. 28

1 8 to Aug. 23

3o to Sep. 22

16 to Oct. 29
II to Nov. 28

7 to Dec. 2

1

3o to Jan. 3

Feb. g.

Mar. 5.

Jun. 1 2 to 14.

Jul. I.

Sep. 10, II.

1 865.

Jan.

Feb.

Feb.

Mar.
May
Jun.
Jul.

Jul.

Aug.
Aug.
Nov.
Dec.

4 to

8 to

20 to

27 to

17 to

3 to

2 to

24 to

4 to

25 to

2 to

6 to

Jan.
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MADE AT THE ROYAL ObSEEVATORY, GREENWICH, 1S49 TO 1868. 63

in each of the Yeaks 1849 to 1868, for Waves of High Mean Atmospheric Pkessdre.



6i Results of the Observations of the Dry Bulb a.vd Wet Bulb Thermometers



MADK AT TEE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 65

in each of the Years 1849 to i868, for Waves of Low Me.^jj Atmospheric Pressure.



66 Results of the Observations of the Dry-Bule and Wet-Buld Therjic^ieters

Table LXXXVIII.—List of Days ou which the Wind blow throughout the Day from each Direction, referred to Eight

Points of the Azimuthal Circle, as determined from Osler's Anemometer, during the Period 1 849-1 868.

Days in this Table marked * have been omitted in tlie reductions, and those marked J in the reductions referriug to the

Temperature of Evaporation only.

[The printing of certain days in this Table in a slightly bolder type has reference to the Wind Redactions of the Barometric Section.

See heading to Table XXIII. in that Section.]

From i853, Nov. 22 to Dec. 2, and from iS5S, May 9 to 3i, the Anemometer was nuder repair.

Year.



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1S6S. 67

Table LXXXVIII.-



68 Results of the Ouservatioxs of the Dry-Bulb axu Wet-Bulb Thermometers

Table LXXXYIII.—List of Days on which the Wind blew throughout the Day from each Dikection—continued.



SrADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1SG8. 69

Table LXXXVIII.—List of Days on wliich the Wind blew thkoughodt the Day from each Dieection—continued.

EAST continued.



70 Results of the Observations of the Dry-Bulb and "Wet-Bulb Thermometers

Tai;le



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 71

Table LXXXVIII—List of Days on which the Wind blew xuRODGnoux the Day from each Direction,—cow^iMMef/.



72 Results of the Observations of the Dry-Buld axd Wet-Bulb Theriiometers

Table LXXXVIII.—List of Days on which the Wind blew teojoughout the Day from each Direction—continued.



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 18G8. 73

Table



74 Results of the Observatio.xs of the Dry-Bulb axd Wet-Bulb Thermometers

Table



JIADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 75

Table LXXXVIII.—List of Days oa whicli the Wind blew theoughout the Day from each Dieection—continued.

c



76 Results of the Observations of the Dry-Bulb and Wet-Bulb THERiioiiETERS

Table LXXXVIII.—List of Days on which the Wiud blew throughout the Day from each Direction—concluded.

I I 1Ha hH ^



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO ISOS. 77

Table LXXXIX.



Results of the Observations of the Dry Bulb and "Wet Bulb Thermometers

Table XCI.—^NIoxxnLY Mean Teiiperatuee of the Atk at every HorR of the Day



JIADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 18GS. 79

Table



80 Results of the Obsekvatioxs of the Dry-Bulb and Wet-Bulb Thermometers

Table XCV.-



MADE AT THE RoYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 81

Table XCVII.

—

Montiily



82 Results of the Observatioxs of the Dry-Bulb axd Wet-Bulb Thermometers

Table XCIX.—Monthly



MADE AT THE RoYAL OBSERVATORY GREENWICH, 18-19 TO 18C8. 83

Table



bi Results of the Observations of the Dky-Bclb and Wet-Bulb Thermometers

Table CIII.

—

Mokthlt Mean Temperatcke of Evaporation at every Hocr of the Dav, thiou



MADE AT THE EOYAL OBSERVATORY, GREENWICH, 18-49 TO 186S. 85

Table CV.—Mean TioirERATURE of tlie Am at every Hour of tlie Dav, during prevalence of Winds referretl to Eigut Points of



Kesults of the Observatioxs of tue Dry-Bulb and Wet-Bulb Thermometers

Table C^T^I.—Mea>- Temper-vtuee of Ev.\poratiox at every Houk of the Dat, during



MADE AT THE RoYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 87



Results of the Observations of the Dry-Bulb and Wet-Bulb Thermometers
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90 Results of the Observatioxs of the Dry-Bulb and Wet-Bulb THERJioirETERs

Table CX.—List of Coxipletely Overcast Days—concluded.



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 9J

Table CXI



92 Results of the Observations of the Dky-Bulb axd Wet-Bulb Thekmometers

Tahle CXIII.—Moxthlv Mean Te5



MADE AT THE ROYAL OBSERVATORY, GREENWICH, IS-iO TO 18G8. 93

Table CXV.—Monthly



94 Results of the Observatioxs of the Dry-Bulb a>'d Wet-Bulb Thermometers

Table CXVII.—



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1849 TO 1868. 95

Tablf



96 Results of the Observation's of the DRY-BrLB and "Wet-Bulb Thermometers

Table CXXII.—I



MADE AT THE EOVAL OBSERVATORY, GREENWICIF, 1849 TO LSGS 97

Table CXXIV.—Extremes of Temi-erature in the Means of the Aggregates of Groups—ro^ic/wrffrf.

Temperature of the Air.

Lowest, and Hour of Day. Highest, and Hour of Day.

Temperature of Evaporation.

Lowest, and Hour of Day. Highest, and Hour of Da

January
February
March
April

May
June
July
August
September
October
November
December

January
February
March
April

May
June
July -

August
September
October
November
December

29-3
29-8
32-6
40" I

40 -1

52" I

04-7

+3-

3+-
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100 Results of the Observations of the Tejiperature of the Earth

Table CXXV.—:Me.^- Temperature of the Air for each Moniu, and for each Quarter of the Year, deduced from



MADE AT THE ROYAL OBSERVATORY, GREENWICH, 1847 TO 1873. 101

T-*r.Li; CXXVI.

—

Monthly Means of Readings, made at Noon, of a Thermometer within the Case covering the

Deep-Sunk Thermometers—concluded.

Tatiuary. IV'briiarj-. March. Ainil. July. August. Seiitembcr. October. November.
Yearly
Jleans.

lS63

1864
1 865
1866

1S68

1869

1870
1871

1872

1870

Means
184.7-18

4+'9
09" 1

39-2

43-0

09-.)

43-2

40'

1

33"4

43-8

44-3

401

40-9

og'o

40'

I

44-3

47-8

477
48-6

38-8

40-1

48-3

367

49-0
46-1

42-2

45'2

41 '6

49-8

4i'9

44-2

497
49-6
46-6

43-29 46'35

56-4

56-3

62-8

56-2

54-4

o5-8

57'5

57-4
54*2

54-8

53-8

6o'5
62-0

64" 9
58-8

6i-9

67-2

57-6

63'3

6o'4

587
08-4

65'4

65*9

70"9

69-6

66-9

71-4

63'9

70-3

62-1

677
66-8

70'2

69-8

72'6

69'J

67-4

76-9

7r6
73-1

687
73'o

72-1

o4"4o 60-87 67*27 70-46

68-7

67-8

66-9

65-5

69-5

71-3

69-1

68-4

73-3

69-3

70-4

69-32

60-7

63*3

74-2
62-6

64-2

69-2

65-6

63-9

64-1

64-6

62-1

64-04

56-6

57-8

58-2

56-5

55'7

54-2

55'o
55-6

55-8

53-6

54-2

56-18

49-5
46-8

48-8

48-1

46"!

40-2

46-6

40-1

41-8

49-2

47'9

46-2

41-0

44-8

45-6

38-8

48-0

40-6

36-2

40-6

43-8

43-8

46-35 42-67

56-21

54-62

57-13
55-08

54-29

08-02

55-10

5470
54-27
56-37

54-76

55-21

From observations of this thermometer made every two hours befweeu 1846, -Tune, and 1847; December, it appeared that the excess of the mean reading a1

noon above the mean from all the observations was—in January, I'-o; February, i'''9; Jtarch, 4''-3; April,4^-,i; >Iay,5°'0; June, 5^-6; July,5"i;
August, 4°-5; September, 4" '8 ; October, 3°-3 ; November, i

°
9 ; December, i"' 5.

Table CXXVII.—Monthly and Quarterly Means of Readings, made at Noon, of a Therjiometer whose Bolij is sunk

to the Depth of i Inch below the Suri'ace of the Soil, for each Year i 847-1 873.

a £1

[847

1802

iS53
1 854
l855
1 856

1857

1808

1859
i860

1864

1867

1870

Cleans')

1873. )

37-8

37-4

41-5

36-7

44-2

42-8

44-3
40-6

38-4

41-5

38-9

39-6

42-4

40-9
35-5

407

43-2

09-6

38-8

44-1

38-3

39-4

43-0

40-1

36-2

4.-6

42-8

40'38

38-0

44-1

43-6

44"4
42-7

42-0

37-0

41-6

33-4

43-3

40-7

37-8

43-5

37-4

42-6

42"9

43-2

39-0

38-9

43-1

46-1

44-5
46-8

38-1

42-0

44-6

36-4

42"9

44-6

44-3

41-9

44-0

43-0

41-8

45-3

41-0

417
43-7

42-2

47-3

42-1

44-6

40-6

40-0

43-2

39-3

42-0

407

45*9
40-8

42-5

45-0

45-0

42-4

41-40

47-2
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104 Results of the Observations uf the Temperature of the Earth

Table CXXXI.—^Ionthlv ilEANS of Re,u)ISGS,
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Table CXXXIII.—Annual JNIeans of the Readings of the Deep Sunk Thermometers and related Thermometers. 1



lOG Results of the Oeservatioxs of the Temperature of the Earth

Table CXXXV.—Extremes of Monthlt jIean Tesiperatuees of the Am in each YEAR.f

Lowest Monthly Mean, and
Month.

1848

1849
i85o
i85i

1 852

i853

1854
i855
1 856
1857
1 858

1859
i860

32-9
34-6

40 •!

337
40 •!

37-9
33-3
34*0
29 •!

35-6
36-6
34 '6

39 "6

December*
January
January
January
February
November*
February
December*
February
December*
Jaiuiary

February
November*
February

Highest Monthly Mean, and
Month.

65 '4

62 •3

62 -9

62 -2

62 -3

66-6
60 '3

60
-g

62 "4

63-6
65-4
64-9
68-1

577

July
July
Augujit

July
August
July
July
August
August
August
August
June
July
Auirust

Lowest Monthly Mean, and
Month.

1861

1862

1 863

1864
1 865
1866

1867
1S68

1869
1870
1871

1S72

1873

33-8

39 "o

39-8
36 "o

36-3

40 '5

34 '2

37 -2

37 "5

36-2

33 '2

57-6

34 "3

January
January
November*
February
January
Feb. & Mar.
January
January
Marcli

February
January
November*
February

Highest Monthly Mean, and
Month.

63-2
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Table CXXXVIII.—Extremes of Monthly Means of Readings at Noon of a Thekmometer whose Bulb



108 Results of the Observatioxs of the Temperature of the Eartk.

Taulk CXLI.—Extremes of Monthly ^Ikans of Readings at Noon of a Tiierjiomete]; whose Bum;
is 25'6 Feet below the Surface of the Soil.

1847
1848

1849
i85o
i85i

1 852

1 833
1 854
1 855

i856

185;

1 858

1859
i860

Lowest Monthly Mean, iiud







Fbie a.

IWETER AND DRY BULB THERMOIVIETER

" TO AUGUST 2 .It"





£ach. Vcrtuul space corrvs-pcr/Js to 0UO5 inch of Baronutcr readiiuj -" " -^

Tlu: points upon the cunes cvnvspotid Up tJie titnes vf gaiwise and sunset at Greenwich.





Plate IV.

ROYAL OBSERVATORY, GREENWICH.

Curves J-epresejifyuj the Dimiuil niancfes of the Barometer- imda- the infbieiuv of diffi^nl Winds:

referred to eiyU poirUs of A^unuth, fivm die Mart <d' Obsef^ativris 1854 to 1873.

(^ft^/^

^'.-^

Eajdi Verticcd Space corresponds to 0005 inch of Barometer reading.'^'-'^'-'"'^^^'^"^





Plate V.

ROYAL OBSERVATORY, GREEIMWICH.
Curves repre.<mituui the IHiuiial clumiies ot' the JInui Ternperaluiv of tlw Aw. o/' EvapoTutim. and ol' t}ie D<nv PauU : "f thf

Mean Teinpaatuii of live Air in Wavc^ vf High aiid Low Mean TemperafJirv : and of (hf M<um Tcmptralure of tiie Air m
M'aMx of High and lew Aha/i Aunoiplu'rir /Wssare , frvrn llw mean, iif Obser-Mttivns 184D to 1868.





Plate U.

ROYAL OBSERVATORY. GREENWICH.
C/i/Tdf reftresentinq the Diurnal rhari^e.'s ofihe Mean 'lernpnatutv of the Au; of Mean Temperature of

Erapanition. atidofMean Jhupcfutiin' of l/re fJitv Poinf : i/i Qirartefly Periods . ^•am dieMaui ofOl>ser\'atimus lil4S to





Pitk- VII.

ROYAL OBSERVATORY, GREENWICH.

^h/'iw ('/' Qiuuierly Jfe€Ui^- uf Te/Kpet-aiutv c/' llie Air. of' Eviiporation . and of tlie

iMv Point . for each Year 184,9 to 1868.





Phttc vm:

ROYAL OBSERVATORY, GREENWICH.
I'tirveg rvpraw/i/uif/ the Diurnal iliangcs of t/^e Mecui Ti'i/tfjercUure. of tfve Aif luuler Uie influerux of different

Winds re/err-ed to eight point,-; of A^irrmiii . aU'O the Mean Temperature of live Air wiih a Cloudless Sky, tvUA

i)vercast Sky, and under all. cirr-urnstances , from the Mean of Obset^utions IS49 to l<'i(jS.





Plat^ IX

ROYAL OBSERVATORY, GREENWICH.
Oumges thiviuih t/w Ira/' of (Jw Mean 7i'jnf>i'rafiire of tJie Air Mid of the Tempcnittuv at 'di/ferwU

depths IhIvw t/if siii'fice of the .wil. fiom tlie meou of oh.servati<ins 1647 tii lf'i73. Tlie Meitn Temperatitre

cf the Air w deriwd frvm observaUoris at all hours : the otJier feinperatiires from recuhfufs at noon only.





Plate X.

ROYAL OBSERVATORY, GREENWICH.
MdUi Atumal Tarnper'cUufV of llw Air. and. TenifjfiraXuras al di/'fa-e/il cU'plh'i below the surface of tlie

soil, for- eacli year 1841 to 1873 : the jeajs being /iiqjposed to comrneiice for tfie defjihs 6-4 feet,

/?8 f('(^. kS € feet, with Fehvaiy. March, atul May. respectively.
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